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The New ilotor Law in England. 

The most important event of the past month was 
the groing- into efiFect in England, on Nov. 14, of 
the new Act of Parliament legfalizing- the use of 
motor vehicles on the common roads of that coun- 
try. The special regulations under which the new 
vehicle is to be introduced were referred by Parlia- 
ment to the Local Government Board, a body which 
has superior facilities for examining into the de- 
tails of a public question of this kind. The result 
of the Board's deliberations, made known immedi- 
ately upon the act going into efiFect, is reprinted on 
another pag-e of this issue. 

The sum and substance of these provisions may 
be reduced roughly to the general axiom that the 
vehicle must be at all times under the control of its 
operator, and that the speed at which it may be al- 
lowed to travel depends upon its weig-ht and the 
conditions of the road. As this g-eneral axiom is 
now thoroughly understood by drivers of horses, 
little educational work will be necessary in making 
the change from horse vehicles to motor vehicles. 
The minor specifications of the rules, such as the 
number and efi&ciency of brakes, lamps, considera- 
tion for others using the highway, etc., etc., are 
only such as common sense would dictate and cus- 
tom fortunately has long since made second nature 
to us. The key to the temper of the Board's work can 
be taken from the following clause : " He shall not 
drive the light locomotive at any speed greater 
than is reasonable. " Thus is the entire matter re- 
ferred to the good sense of the promotors of the 
new industry, to whose interest it manifestly is, 
though habit were forgot, to avoid antagonizing- 
the conservative forces that oppose the innovation. 

But London Engineering does not take this view 
of the situation. Its peace is disturbed by visions 



of slaughtered pedestrians and shattered vehicles, 
because of the latitude the Board has given as re- 
gards the speed at which a motor vehicle may be 
driven. In its imagination the new vehicle grows 
into a veritable juggernaut, sweeping through the 
streets at top speed, regardless of the conditions of 
the highway and the rights of other users thereof. 

A heavy vehicle weighing several tons, says En- 
gineerings would not be likely to do any harm at 7 
miles an hour, but at 14 miles an hour it would be- 
come a fearful menace to life and limb. This is un- 
doubtedly true, but it is pertinent to ask the ques- 
tion, who, with the exception of the editor of En-- 
gineerings imagines that anybody will be guilty of 
such madness as to run a heavy vehicle at such 
speed ? Is it reasonable to assume that citizens, 
sober and sensible to-day, will become idiots or ma- 
niacs to-morrow merely because they manage motors 
instead of horses ? 

Continuing the editor says: *' The first machines 
will not be bought by persons of mechanical train- 
ing, but rather by amateurs and enthusiasts who 
have not learned by experience that it is foolish to 
try experiments at one's own expense." 

The inference from this language is that only 
persons of " mechanical training " know the laws 
of the road, and only they are to be entrusted with 
the guidance of a motor vehicle. But how is it 
with horse vehicles ? Are all careful drivers per- 
sons of ' ' mechanical training " ? In fact, is it not 
true that few careful drivers are persons of 
** mechanical training"? And if thousands 
of persons who are now most careful 
and considerate users of the common roads 
have no "mechanical training," how is it 
necessary that they should have ' ' mechanical 
training " to drive a motor vehicle as carefully ? 
A man must become familiar with the management 
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of any machine in order to handle it successfully on 
the road, but this applies as well to a horse as to a 
motor. The editor of Engineering would not send 
a small boy out to drive a team through London or 
New York streets, nor would he entrust a motor 
vehicle in such inexperienced hands, even though 
the motor were as common as the horse is now. 
Why then does he fill his mind with cruel fancies ? 
Experience on the road is necessary in either case, 
and the liberties taken must depend largely upon 
the skill of the driver in any event, but it is no 
more necessary for a man to be a mechanic in order 
to guide a motor vehicle carefully than it is for him 
to be a horse doctor in order to drive a horse care- 
fully. 

It was the well-nigh unanimous opinion of stu- 
dents and promotors of the motor vehicle that ex- 
isting regulations in regard to reckless driving 
were ample to cover any violations of the common 
rights of the road that motor users might commit, 
and that any attempt on the part of the authori- 
ties to fix a low limit of speed would hamper the 
growth of the industry. The Local Government 
Board has wisely concurred in this opinion by fixing 
the maximum speed at 12 miles an hour, which 
is ample for the present, and has left the motor 
vehicle practically unfettered in its development. 
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The annual Horse Show at Madison Square Gar- 
den, New York, was highly successful from the 
society point of view. The Four Hundred and 
their satellites were all there in their finest tog- 
gery. From the commercial standpoint, however, 
it was not re-assuring to the horse trade. The 
prices obtained for good carriage horses at the sale 
which followed the show were ridiculously low. 



• t^¥~ 



James Means, editor of the Aeronautical Annual^ 
has just published a pamphlet entitled ** Twentieth 
Century Energy," in which he calls attention to 
the wonderful development now going on in gas 
engines, and in the utilization of gas for power 
purposes. He predicts that gas will be to the 
twentieth century what steam has been to the 
nineteenth. 
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This from an English contemporary : 
*'They must build motor cars badly in the 
States ; and in a race between horseless carriages 
recently organized in New York, and run off on the 
country roads in the district, out of 28 machines 
which had been entered, only six started, and^these 
could not mount the hills. " ^_^ , j 



The record of the Duryea wagon in the London - 
Brighton outing is a sufficient commentary on 
above. 
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The French correspondent of an English conte- 
porary says that a motor carriage is certaii 
noisier than an ordinary carriage. As regards > j 
ordinary carriage this may be admitted, but not 
regards the ordinary horse and carriage. It is i i 
horse that makes most of the noise, and so far -^ 
the grind or clang of iron tires on sand or pavem« 
are concerned they are obviated by the use c ' 
rubber tire in the motor vehicle. 
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The following valuable books on gas ent^nes and kindred sub- 
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receipt of the published price. For foreign countries in the postal 
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eines. By G. Lieckfeld, C. E. Translated by ueorge Richmond, 
M. £. With instructions for running oil engines. Just issued, and 
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Price $1.00 

Foreign countries 1.05 

The Gas Engine. History and practical working. By Dugald 
Clerk. With 100 illustrations. New edition. i2mo., cloth. 

Price $4.00 

Foreign countries 4.25 

A Text Book on GaSy Oil and Air Engines: or Internal Cjmbus' 
tion Afofors PVithout Boiler. — By Bryan Donkin, 8vo., cloth. New 
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Price $6.50 

IN PREPARATION. 

Gas^ Gasolene and Oil Engines. — Bv Gardner D. Hiscox, M. E. 
Treating principally on American makes of these engines. Fully 
illustrated. 

Price 

Foreign countries 

Elrtnentary Treatise on the Gas Engine. — By Prof. Atkinson, o_ 
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The Development of theTlotor. 
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BY JAMES MEANS. 

It seems to me that the improvement of the motor vehicle, 
rapid as it is, wotild be hastened if, in prize contests, the 
motor, apart from the vehicle, received more attention than 
it does. 

The various road trials show that while some inventors excel 
in their motors, others excel in their vehicles. In the word 
** vehicle" I mean to include all through this article not only 
the carriage or wagon, but also all the mechanical arrange- 
ments excepting the motor. In alluding to the whole affair the 
compound word ** motor- vehicle" will be used. 

Other things being equal the Dest motor-vehicle is that 
which has the best motor; but then, other things seldom, if 
ever, are equal, and road contests give only a partial test of 
motors. 

For example, supposing that two motor-vehicles race three 
times from Paris to Marseilles, supposing the two competing 
vehicles are alike as to weight of motor, weight of vehicle, 
number and weight of passengers, and that the operators are 
both skilful and equally so; supposing also that the races are 
all very close when the finish line is reached and that there 
have been no detentions; what has been demonstrated in 
regard to the relative merits of the motor-vehicles ? That, on 
the whole, they are very nearly equal to each other in excel- 
lence ? One is inclined to say yes, yet it is quite conceivable 
that one of the motor-vehicles may have been designed by a 
man ever watchful in the avoidance of possibilities of 
derangement and breakage, while the other may have had 
weak parts and easily deranged mechanisms which remained 
concealed even through the three races. 

In the races what has been demonstrated concerning the 
relative merits of the motors ? Before answering thi& ques- 
tion the excellencies we should like to find in motors must be 
enumerated. In naming these I shall not try to do so ex- 
actly in the order of their importance, because that would 
open up too large a subject for the limits of this article. The 
ideal motor will excel in safety, efficiency, manageability, 
simplicity, steadiness under varying loads, durability, econ- 
omy of fuel, economy of manufacture, and it will be just as 
light in weight per horse-power as is compatible with dura- 
bility and economy of manufacture. We cannot expect to 
acquire an ideal motor, but it may help us if we constantly 
keep in mind just what kind of a motor it is that we want. 

From these races we learn in regard to the motors that 
probably thev are both safe in skilled hands ; as to relative man. 
ageability we learn nothing positive, for, under the assumed 
conditions, one of the skilled operators may have held his own 
by the exercise of all of his skill, while the other operator may 
have had but slight calls upon his ; as to simplicity the races 
showed nothing, for, under the assumed conditions, one motor 
may have been extremely complex, and the other simple ; as 
to durability it was shown in both motors to be sufficient for 
the three runs ; as to relative steadiness tmder varying loads, 
nothing was indicated, for one operator by the exercise of all 
of his skill may have by that held his own against a motor 
with a g^atly supenor governing apparatus ; as to economy 
of manufacture the races could not be expected to show any- 
thing; as to relative economy of fuel and power of motors, 
nothing definite was settled by the races because the relative 
amount of work done by each motor is unknown; that is, 



under the conditions there was nothing to show in either case, 
how much power was lost between the motor shaft and the ground 
or in the friction of the vehicle wheels. Some of the variable 
speed devices cause a greater loss of power than others. Now 
in the races we haye been considering the assumed conditions 
were nearer to the ideal than any actual conditions which we 
have so far found in road contests, therefore the value of the 
tests already made on the road is less than that just given to 
the supposed tests. 

From the foregoing the reader may be led to think that I 
have intended to disparage road tests, yet such is not the 
case. I am writing for the purpose of showing that if wt 
would see tht rapid development of the motor-vehicle^ we 
must have the prine contests of motor-vehicles on the road 
supplemented by priMe contests of motors in the laboratory. 

It seems to me that the more road contests we have, the 
better; that in the long run the fittest motor- vehicle will sur- 
vive but the results of road contests ought not to be taken for 
any more or less than they are worth. I am not criticising 
the decisions of any of the judges of recent road contests but 
rather am writing words of encouragement to the contestants 
who have been beaten. 

So much for prize contests of motor-vehicles on the road ; let 
us now consider the subject of prize contests of motors in the 
laboratory. 

I advocate these because I am confident that the results will 
be valuable. 

In the first place, we know that, as a rule, inventors are 
men of limited means, and find it difficult to get money to build 
their machines. I will venture to say that there are scores of 
inventors who will be able to spend money enough to build 
and send for exhibition single motors who are quite unable 
financially to build vehicles and bear the large expenses of 
road contests ; moreover, after an inventor has made a good 
showing with a motor, his chances of getting financial aid to 
build and exhibit his motor vehicle will be decidedly improved. 

If an inventor cannot show a motor which will give good 
results under exacting and thorough tests, it is a great pity for 
him to waste his money in building a vehicle. 

I think it is now evident that the plan which I propose will 
bring more inventors to the front, and that surely is what we 
want to do. 

Considering separately the motor, and the vehicle with its 
various mechanical arrangements, we cannot doubt that the 
former presents more diffictdties than the latter. If we had 
had the suitable motor this problem of the practical horseless 
vehicle would have been solved long aga In saying this I 
think I do not undervalue the ingenuity which is required and 
which has been shown in devising the vehicle and its manoeu- 
vring apparatus. But the the fact is that the most serious 
difficulties demand the most serious attention^ and that is y 
briefly why I think the motor itself ought to receive more at- 
tention than it does in pnze contests. 

I do not think that there will be great difficulty in raising a 
good sum of money for a prize to the exhibitor of the best 
small motor ; the word best^ of course, to be defined by a 
committee of experts. 

The laboratory tests of each competing motor would show 
the power developed, and the quantity and cost of fuel per 
horse-power hour. The tests would also show the action of 
the motors under suddenly varying loads. Experts could form 
good judgment as to manageability, safety, simplicity, dura- 
bility and cost of manufacture. If the experts were well 
chosen the best machine would win, and the interests of man- 
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tifacturers and users of horseless carriages would be ad- 
vanced. 

Those readers who may happen to know of my editorship of 
the Aeronautical Annual^ and who may know that I espe- 
cially want a motor for the purposes of aeronautical experi- 
ment, may think they discover in what I have written a case 
of special pleading. Perhaps I had better admit it Yet I 
hope that my interest in aeronautics has not made me unsound 
upon the question of the horseless carriage. I am not row pro- 
posing prize contests of aeronautical motors, but simply of road 
vehicle motors. 

This subject of efficient small motors is no narrow one ; 
when the internal combustion engine is still further im- 
proved, its adaptability to multifarious uses is certain to 
make it a very important thing to the whole civilized world. 
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A Reader's 5us8:e8tion Pro Bono 

Publico. 



A reader of The Horseless Age, who is too modest to 
wish his name mentioned, sends in the accompanying de- 
sign of a gas engine, requesting that it be taken for what it 
is worth. 

In the diagram A^ A^ are two cylinders of equal size. E 
is a cylinder of equal length, but smaller diameter. ^ is a 
piston-rod moving in a straight line in all three cylinders, car- 
rying large piston-heads C C and a small head D, 

F'^ I** are compression chambers. 

H and / are pipes supplying explosive mixture to the cylin- 
der E. Valves and other parts are omitted, as it is plain that 
such parts may be arranged in different ways. 

The action of this suggested engine is expected to be as 
follows : 

Supposing the cylinder ^ to be filled with an explosive mix- 
ture of air and gas or vapor, and the piston-rod and head to 
be moved toward /T, then the contents of the cylinder E will 
be compressed into the chamber /^i, while the mixture will 
be drawn into the cylinder E from the pipes H /, on the 
other side of the piston-head D, The stroke then being re- 
versed, the chamber F^ will in turn be filled with compressed 
mixture. The mixture in the chamber /^i, by opening a 
valve (not represented), being then admitted to the cylinder 
A^ and fired, the pistons will again be driven toward K, and 
at the same stroke a new supply of explosive mixture will be 
compressed in the chamber iP^ At the end of this stroke 
the parts are in position to explode the contents of the cham- 
ber F^ and drive back the piston, thus keeping up alternate 
action, and giving an impulse at each stroke. 



Or, by dividing the engine into two parts, each with its 
large cylinder for motive power and the small one for com- 
pressing, it could be coupled to the crank-shaft, so as to avoid 
the dead centre. 



Those Motor Postal Wagons. 



As previously reported in the The Horseless Age, the Post 
Office authorities have been investigating the motor wagon 
for some time with the intention of adopting a special motor 
postal wagon for the collection and sorting of mail in cities. 

The drafting of the plans for the new wagon wa» placed in 
the hands of Mr. George S. Strong, the well-known mechani- 
cal engineer and locomotive designer of New York. They 
are now rapidly approaching completion, and a test of an 
experimental wagon will probably be made early in January. 

Several New York dailies have reported that these wagons 
would actually be put into service this month, one of them 
naively adding that the *' details of the motive power bad not 
yet been decided upon." 

The motive power which Mr. Strong is to employ is a gas 
engine of 25 horse-power, using compressed gas as a fuel, and 
the transmission device is on an entirely new principle, which 
will be fully described in due time. 



>K-»- 



The Bates Thermic Hotor. 



Hundreds of inventors have sought to produce power direct 
from coal without the use of the steam boiler. This fascina- 
ting problem has frequently been reported solved, but 
difficulties unforeseen always arose in practice, and proved 
once more that the inventor is generally too sanguine in his 
expectations. 

The most recent claimant for these oft-disputed honors is the 
Bates Thermic Carbonaceous Motor, made by the Bates 
Thermic Engine Company, 652 Bourse, Philadelphia, Pa. 

The base of the invention is said to have been furnished by 
a Frenchman named Gardie, who some years ago produced a 
motor on the same principle, though the name Gardie is now 
used only to designate the gas employed as fuel. 

Gas and air are mixed to provide a fuel, but not as in the 
ordinary gas engine. The mixture is not exploded but the 
gas is burned in the cylinder, and the heat thus produced ex- 
pands the air and drives the piston, which is single-acting. 

The ignition of the gas occurs m the upper part of the cylin- 
der, and between this and the piston proper there is said to be 
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alayerof airof lower temperature, wbicb keeps the piston 
cool aad renders lubrication easy. 

Tbe action of tbe motor is as follows : A cbarge of pea-size 
antbracitecoal is placed in tbe top of the "gascogen,'' or gas 
producer. Compressed air is forced into this and is mixed with 
a small jet of steam, tbe mixture passing up through tbe in- 
candescent fuel where it joins the products of the combustion 
and forms Gardie gas. which is said to be a fixed gas, free 
from tbe usual by-products such as ammonia, tar, etc. The 
gas passes to a dust arrester, which is equivalent to a steam 
separator, throwing down any minute coal dust which might 
be in the gas, much as a separator throws down the water 
from the steam. There are two single-acting vertical cylinders 
conneited to the crank shaft at i8o degrees, and which has a 
third crank at the end fur driving the air compressor. 
supplying the air to the gascogen and tbe cylinders. The gas 
now passes to a throttle valve, from which two pipes (one for 
gas, tbe other for air) lead to each cylinder, where they enter 
their respective valves, whose areas are so proportioned as to 
admit just tbe right quantity of eacb. 




The piston bas a plateof nickel which i:; first heated by elec- 
tricity and is afterward kept hot by the burning gases. On the 
admission of gas into the cylinder it is ignited by the hotplate 
in piston and the mixture of air and gas, already under a 
pressure of 73.5 pounds per square inch, is expanded and then 
cut off tbe same as steam, tpviog a .<!harp cut-off. The ex- 
haust goes to a regenerator, wbich is not unlike a surface 
condenser, containing small tubes whicb carry tbe com- 
pressed air to the cylinders, and gives up its heat to the 
air, it being claimed that nearly all the beat is thus ex- 
pended in useful work. The upper part of the cylinder can 
t>e likened to a steam boiler, in which the burning of tbe gas 
inside the cylinder affords the heat, the water being in tbe 
jacket, which is divided into zones, so as to cause ihe water to 
circulate from top to bottom, or from cooler to hotter portions 
of tbe cylinder. This steam is used in tbe production of the 
gas in tbe gascogen. Tbe motor is quite compact. 

Among its disadvantages are tbe necessity for an auxiliary 
steam boiler in starting up after a long shut-down, an S-hp 
boiler being needed for a loo-bp plant, also tbe necessity of 
electric heating of tbe nickel 6ring plates in the piston, 
although these are said to be necessary only after a shut- 
down of several hours. Another disadvantage is 
noise. A wonderful efficiency is claimed for it, however. 



Charles P. Allen Gives Further 
Particulars. 

Charles P. Allen, mechanical engineer, of Hneneme, CaL, 
whose design for a motor carriage appeared in a recent issne 
of The Houseless Age, has been so overwhelmed with cone' 
spondence as a result of it that he has been compelled to 
print a circular answering the many questions which are 
asked by his correspondents. In this be states that in bis 
motor be obtains an impulse every one and one-half revolu- 
tions, and that tbe cylinders are kept cool by tbe admission of 
a volumeaf))i;^fore the Gnal explosive mixture is admitted. 

1'be method of admitting air to tbe cylinder and expelling 
it, for the purpose of cooling the cylinder, enables him to 
almost ignore tbe water-jacket, especially in cool weather, when 
tbe supply may be disconnected from the cooling tubes, wbich 
are also a portion of tbe supporting frame of tbe carriage and 
directed front, there to serve as a foot warmer. 

' ' The horse-power developed by my motor will not be under 
4^ horse-power at any time when going at one-balf sfieed. 
The speed and borse-power of the engine can be increased or 
decreased, either independently or dependently, as desired. 
When working independently a graduated speed in either 
direction can be obtained from o to 30 miles per hour. When 
used in connection with the auxiliary speed attachment a 
graduated speed may be obtained from o to 40 miles per hour 
under favorable conditions. The engine is reversible and self- 
controlling in regard to valve gear. To start the motor from 
a dead stand-still, lake your place in thecarri^e, give tbe op- 
erating lever a quick move up or down, as the case may be, 
then bring tbe lever back to that portion of tbe discs where no 
motion of tbe carriage is produced ; the motor is then in mo- 
tion ready to supply tbe necessary power when required. 
Thus a start is almost immediate. The motor is stopped either 
by turning off the gasolene or by placing it on the dead 
centre by the operating lever. With this motor any bill witb- 
in reason can t>e climbed at nearly all times and at all sea- 
sons of the year. The dimensions of the motor are 16 
inches by 13 inches by 8 inches. This does not include tbe 
valve gear, whicb takes up very little space." 

Continuing be says : 

"The governor and gasolene pump attachment is a very 
simple contrivance, with which we regulate tbe flow of gaso- 
lene. In this we utilize tbe resistance to tbe expansion force 
in the cylinder after about three-fourths of the stroke of the 
piston is made. The greater the load the greater tbe resis- 
tance, the greater tbe resistance the greater the amount of 
gasolene supplied to the cylinder, and i/irt versa. With this 
contrivance the engine can be regulated to run at a higb or 
low speed and never need tbe slightest attention after once be. 
ing adjusted. 

'My 'eradicator' is cylindrical in shape, la inches high and 
8 inches in circumference. To this the exhaust is admitted, 
and effectually muffled, the bad odor is eradicated and tbe 
force confined utilised in the form of a pulsometor to circu- 
late the water through and around the water jacket and cool- 
ing pipes back to its starting place. Thus we have the eradi- 
fication of sound, odor and beat, all in a nut-shell. 

"Next in order is my auxiliary speed regulator, to which tbe 
motor is attached. It is of the friction type, very simple and 
compact, but different from any in use at the present time on 
motor carriages. Tbis device is patented and used on special 
machinery at tbe present time. I have simply improved upon 
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ft. The method attaching the power to the hind wheels is also 
new. I first fasten the wheels to two semi-axles, which revolve 
in ball-bearing boxes (the axle being cut in two near the cen- 
tre). I place over where the half -axles join, the driving disc 
proper. This disc is so connected and attached to the two 
semi-axles that when going straight ahead it pulls on both wheels 
alike, bnt when rounding comers or turning around it gives 
way to the inside wheel and additional power is added to the 
outer wheel. This enables one to turn around in almost the 
length of the carriage, and does away with the injurious grind- 
ing and sliding caused by the solid axle system and the clatter 
of ratchets, where these are tolerated. 

"There is scarcely any noise in connection with the working 
of the carriage, except a slight sound caused by the exhaust be- 
ing released from the eradicator, which resembles the breath- 
ing of a person after exertion. Of course, the owner of such 
a carriage must see that it is kept in repair, that the bolts and 
nuts are kept tight, or else he must expect noise which he is 
directly responsible for. 

** The driving disc is grooved, in order to get a greater fric- 
tion surface in small space. Upon this disc is also operated a 
brake of the friction-band type. The band is provided with 
lugs, which fit into the grooves on the disc, forming a very 
effective brake, the addition of which can scarcely be noticed. 
The brake is operated either by foot or hand, the hand brake 
being used in case of emergency, and no brake-rods or levers 
are placed in sight other than the hand-lever shown in the 
drawing, which can be so attached as to work either right or 
left-handed. No noisy clogs, gearing, ratchets or sprockets 
are used, and every part will be made in duplicate and num- 
bered, and be adjustable, so that in case of wear the lost mo- 
tion can be taken up. 

" The framework is of light T and angle steel, and cold- 
drawn tubing, all parts of which are reinforced where neces- 
sary. The frame, which contains the motor and machinery, 
is hinged around the roller-bearing boxes and supported by 
spnngs in such a manner as to relieve them from a great 
amount of the jar caused by rough roads. 

*' The motor is so constructed and attached to the carriage 
that the vibration is almost done away with, and no part of 
the working gear can be thrown out of line through jar or 
vibration. An opening is made in the top of the box. Through 
this opening the operator can inspect the motor and working 
gear when desired. The entire top of the box is also hinged 
to the back poition of the seat When a thorough cleaning is 
required, or some general repair work is to be done, this en- 
tire lid Ih tilted up, bringing also with it the tail board, as it 
is also hinged to the cover, and folds down against the cover 
when tilted. When the lid has been placed in this upright 
position by unfastening the supporting framework of the 
machinery from the springs by means of two eccentric bolts 
the entire mechanism is tilted over around the axle and out 
back, where free access can be had to all parts of the machin- 
ery without getting against the wheels. 

** The wheels are made of best Ohio upland hickory, with 
ball-bearing boxes in front, while the hind wheels are fastened 
.solid to the semi-axles. Solid rubber tires, with my patent re- 
inforcements, are provided with every carriage. 

**Tbe steering is done by the motor, under the direction of 
the operator, by a simple pressure upon the operating lever in 
the direction desired to go. The harder the piessure the 
quicker the mechanism will respond. Immediately on relieving 
the pressure the lever returns to its natural position, the 
gear becomes locked and the front wheels remain in the 



position so placed until the lock is released and a change of 
direction is desired. 

•* The method of attaching the power to the front axle for 
the purpose of steering is by friction discs and pulley and small 
shafting, which in turn is geared onto the fifth wheel. The 
axle is also hinged onto the fifth wheel, which allows the wheels 
to tilt up and down when passing over stones or into rut holes. 
This relieves the bed of the carriage from being strained and 
does away with any plunging motion. 

"The motor and working gear is entirely out of sight, ex- 
cept the lower portion of the driving disc, as shown in draw- 
ing, and is covered over and protected from dirt and moisture. 
It requires five gallons of water to fill the cooling tubes and 
small reservoir. The gasolene store-tank has a capacity of lo 
gallons, suflBcient to carry two persons 400 miles, and the cost 
of running will be from 2 to 5 cents per hour, at the rate of 15 
miles an hour, on level roads. 

" The explosive charge is ignited by an electric igniter of 
original pattern. The Gardner Igniter will also be used in 
connection with ours, as I believe it serves to lengthen the life 
of the battery and igniter connections, the electric igniter be- 
ing required to start the motor, after which the current may 
be turned off if desired. The weight of the carriage will be 
about 650 pounds with tanks filled ready for use." 

A company is being organized by Mr. Allen to manufacture 
these carriages. 
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An Unpatented Carriage by Patent 

Attorneys. 



Higdon & Higdon, patent attorneys, of St Louis, Mo., have 
built for their own private use a motor carnage which was 
recently brought out on the streets of Kansas City where the 
firm had a branch and where the carriage was built. 

This vehicle is regarded by its designers as the most power- 
ful and efficient of its size and weight yet constructed. 

It is propelled by a 7-hp gasolene motor, built by the 
Weber Gas & Gasolene Engine Company, Kansas City, Mo., 
and is geared to make from three to fifteen miles an hour. It 
made such a record as a hill climber in Kansas City, that the 
remark was commonly heard that it " could go up stairs." 

The motor is hung on coil springs directly from the axles, 
and independently of the body of the vehicle, while the 
body is supported on four separate springs of its own. 

The vehicle is started and stopped by means of a friction 
clutch. 

Power is applied to the rear axle by means of a single 
sprocket and chain, but the rear wheels are supplied with 
clutches so that one may turn faster than the other in rounding 
a comer. 

A muffler is said to so reduce the noise of the exhaust that it 
can hardly be heard across the street. 

Two very wide reversible car seats are fitted to the body, 
each capable of seating three persons, and there is ample room 
for another seat if desired, so that a total seating capacity of 
nine may be obtained. 

In regard to the vehicle and the rights thereof, Messrs. 
Higdon & Higdon say : 

" Although we are patent lawyers, there is no patent on this 
vehicle, and every one is perfectly free to copy it, providing 
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thev purchase the patented parts from the makers, as we 
We do not propose to build the vehicles, as it is entirely oi 
our line. We use our vehicle much the same as the ownet 
common carriage uses it, with the exception that onrs he 
animals to get frightened and run anay." 



The Washburn Hotor Car. 



George A. Washburn, of Cleveland, O., has devised an 
arrangement coDsisting of a gasolene engine, dynamo-motor 
and storage battery combination, which seems to be closer to 
a solution of a self-contained motor car than any thus far de- 
vised. The engine has only a moiety of the maximum power 
required and the combiaation is thus operated. When thecar 
ts running on level stretches the motor or engine may be used 
alone, and when descending a grade the power is cut off from 
the car axles and the motor operated as a dynamo, charging 
thecalls; when ascending a grade the engine and motor both 
propel the car, the latter energized by the storage cells. 



Oil Hotor Tractors. 



The Homsby-Akroyd oil engine, one of the best-known in 
the world for stationary purposes, is now beiDg adapted to 
traction, according to Enginetring. The illustrations on the 
opposite page show two typei of tractors recently constructed 
by R. Hornsby & Sons, Ltd., of Grantham, England. The 
tractor depicted in Fig. i is a specimen of the smallest siie 
made, being capable of hauling -m to 35 tons along good roads 
OD the level, S to 10 tons up an incline of i in 16, and 6 to 7 
tons up an 8^ per cent, grade. It is, moreover, sufficiently 
powerful to drive a 4-fool 6-inch threshing machine, with its 
straw elevator. The engine is mounted on an iron or 
steel framing. By means of gearing it can be run at 
three different speeds, all the wheels involved being steel cast- 
ings. The main axle is fitted with compensating gear, so that 
sharp turns can be taken without casting loose one of the 
driving wheels, while an efhcient brake prevents the possi- 
bility of the engine running away. The oil tank will hold 
about one and one-half day's supply of oil, and, as only about 
to gallons of water are required for cooling purposes the man 



THE HORSfitfiSS AGE 




on. «0T0. TRACTO... t HOS.V . »«., "» . ■>.«».»»>.. .»"U»D. 



THE HORSELESS AGE. 



and borse usually required to baul water for a steam engine of 
similar capacity can l>e practically dispensed with. Further, 
no coal bas to be loaded, tbe oil used instead 
being much more easily handled, and a single barrel bolding 
400 pounds will suffice to run tbe engine Cor about tbree days. 
Special arrangements have been made to silence tbe exbaust, 
wbicfa is sometimes painfully emphatic in the case of explosion 
engines. On the road the driver's duties are much less trying 
than in the case of a steam engine. There are no water or 
steam gauges to be looked after, nor fire nebding constant 
attention, so that one man is quite capable of looking after the 
machinery unaided. Four sizes of Ihe engine are made, the 
largest being absut double the power of that illuatruted. 

The eng^ine shown in Fig. i was constructed for the Wool- 
wich Arsenal, where a locomotive was required with which 
there would be no danger of sparks escaping with the exhaust 
gases from the funnel. Like the traction engine previously 
described, this locomotive requires an extremely small supply 
of water, and would accordingly appear to be well Mted for 
use in arid districts. Tbe work of running the engine being so 
much less than in the case of a steam locomotive, one man 
suffices to run it. the stoker's services being dispensed with. 
The reversing gear is of the clutch type, the parts being of 
steel. Sprmgs are fitted as usual in locomotives, and all the 
necessary accessories are supplied. It will, however, be seen 
that buffers have been omitted, since the Arsenal authorities 
wished to fit these themselves. One advantage of these engines, 
as compared with steam motors, is the rapidity with which they 
can be started when cold, 15 minutes being sufficient for this. 

A Compressed Air Carriage. 

For some time past experiments in compressed air motors 
have been conducted at the factory of the American Wbeelock 
Engine Company, Worcester. Mass. These expferimentshave 
been very exhaustive, covering the application of compressed 
air motors to both track and road vehicles. To gather data 
for tbe latter cla.ss of vehicles, the Pneumatic Carriage Com- 
pany, which is (he name of the company working in this par- 
ticular line, have just completed a two-seated carriage, which 
was publically exhibited in a procession held on Flag Day, 
Oct. 31, tu the slreets of Worcester, although close inspection 
was not allowed, inasmuch as tbe present vehicle is merely ex- 
perimental and the company are not yet prepared to furnish 
speciHc information. President Hoadley states, however, that 
the expenmenls will be continued until a thoroughly satisfactory 
model is obtained, when steps will be taken to introduce com- 
pressed air vehicles for public service in cities. 

The Pneumatic Carriage Company has New York offices at 
3S3 Broadway, connected with those of the American 
Wbeelock Engine Company. 




ELECTBIC TRlCyCLE. A. L.' RIKER. 

Indicator Cardof the King flotor. 

The indicator card below is an exact reproduction fof one 
recently taken from a King Motor. The striking feature of 
this card is claimed to be the perfect and free exbavst line, a 
result not accomplished by means of noisy cams, bat by a new 
arrangement of ports. 

The slight wave noticed in tbe expansion curve is probably 
due to vibrations in the indicator cord, which, in'this case, was 
line wire, as the motor was running at about 500 revolutions 
per minute. The card shows over six indicated borse-power, 
and brings out the interesting fact that an appreciable time is 
taken for the charge to become fully ignited. 



- An Historical Subject. 

Andrew L. Riker, president of the Riker Electric Motor 
Company, Brooklyn, N Y,, winners of the first prize at Provi- 
dence, is no novice in the motor vehicle field. As long ago as 
iBqo he constructed an electric tricycle, employing for the pur- 
pose an old Coventry tricycle, to which he applied a small 
one sixth hp Riker electric motor and four cells of storage bat- 
tery. The entire equipment weighed 150 pounds, and would 
run at a speed of.eigbt miles an hour for four hours over a. 
good road. 




Recent improvements have been made in this motor, and 
while the weight and consumption of gasolene have not been 
increased, yet the available horse-power at the brake is now 
saidlobeabout4}^. 

The manufacturer of these motors, Charles B. King, of 113- 
114 Antoine Street. Detroit, Mich., is maintaining his reputa- 
tion by using the highest grade materials and having perfect 
workmanship throughout. 

Besides a large number of orders for horseless carriage 
motors he has a number for motors for light inspection cars. 
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Rules Governing the Use of Hotor 

Vehicles in Paris. 



^£7//i:^. —Concerning the working and circulation on the 
public roads, in Paris and in the suburbs under the control of 
the Prefecture of Police, of motor vehicles other than those 
that run on rails. 

Paris, 14th August, 1893. 
We, Prefect of Police, According to : 

1. The regulations of the Consular Courts of 12th Messidor, 
An. VIII. ; 3rd, Brumaire, An. IX. 

2. The law of the 7th— 14th August, 1850. 

3. The law of the loth— 15th June, 1853. 

4. The order of the Minister of Public Works, dated 20th 
April, 1866. 

5. The Articles 471 and 475 of the Pena. Code. 

Considering that the adoption of motor vehicles on the terri- 
tory controlled by the Prefecture of Police has developed to a 
considerable degree, it is necessary, in the interest of public 
security, to make regulations for the circulation and working 
of the same. 

According to the reports and notifications of the Chief 
Engineer of Mines charged with the inspection of steam 
motors in the Department of Seine. 

According to the letter of the Minister of Public Works, 
dated the 9th May, 1893. 

According to the report of the Chief of the 2nd Division, 

IT IS ORDAINED 

the use on the public ways, in Paris and in the suburbs, 
under the control of the Prefecture of Police, of motor 
vehicles (except those running on rails) is subject to the 
following restrictions : 

RULE I. 

1. No motor vehicle, except one running on rails, can be 
used without a regular authorization granted by us on the de- 
mand of the owner. This authorization can at all times be can- 
celled by us, at the instigation of the engineers. 

2. Applications for the authorization referred to in Article I. 
must be submitted in duplicate, one copy being written on 
stamped paper. 

It must specify: 

1. The principal dimensions and weignt of the vehicles, the 
weight of its supplies and the maximum load per axle-tree. 

2. The description of the motor system, the specification of 
the ma^^erials producing the motive-power and their condi- 
tions of use, the definition of the luechanism for warning and 
stopping. 

3. The name and address of the constructor of the vehicle 

» 

of its motor parts and mechanism for stopping. 

4. The trials and experiments to which the different parts of 
the vehicle have been submitted. 

5. Its special number. (The vehicles manufactured by the 
same constructor must bear a distinctive number, so as to avoid 
the possibility of the motors of one manufacturer being taken 
for those of another.) 

6. For what purpose the motor will be used. 

7. The public routes on which it will run. 

8. Information as to the place where the machine will be 
stabled. 

The application must be accompanied by complete drawings 
of the vehicle, of its motor system, and of the stopping 
mechanism. 



9. This application will be forwarded to the Chief En- 
gineer of Mines, who is also Inspector of Steam Motors in the 
Department of the Seine. 

The Chief Engineer will either inspect the vehicle himself, or 
have it inspected so as to ensure its fulfilling the clauses of Rule 
1 1, of the present regulations, and also to ensure its not causing 
danger to the public. 

He will make one or more experiments, or have them made, 
in order to fully understand the working of the motor, and 
verify the eflSciency of its stopping mechanism. 

If the maximum load per axle-tree, verified by the Services 
of Mines, is over 4,000 kilograms, the application will then be 
communicated to : 

1. As regards vehicles circulating in Paris, to the Chief En- 
gineer of the Public Way. 

2. As regards the vehicles running in the suburbs of Sevres, 
St. Cloud, Meudon, and Enghien. to the Engineer of the Or- 
dinary Service of Public Works for the 1 >epartment of Seine- 
et-Oise. 

These Chief Engineers must satisfy themselves that the 
vehicles are so constructed that their circulation on the roads on 
which they are authorized to run is not a cause of danger to the 
general traffic or of damage to the said roads. 

4. The authorization will be delivered in book-form con- 
taining the text of the present by-laws. 

5. The authorization will specify the particular conditions 
in which each license is granted to the owner of an autocar ; 
it is, however, liable to be amended from time to time, as 
circumstances may render necessary, and does not under any 
circumstances over-ride or prejudice local by-la ivs. 

This authorization will specially fix the maximum load per 
axle-tree. 

Except under special circumstances necessitating a reduc- 
tion, the load will be fixed at 8,000 kilograms. The authori- 
zation can, however, if necessary, increase this weight. 

6. The authorization will fix the maximum speed inside and 
outside Paris, according to the efficiency of the brake power. 

This maximum shall not exceed i^ kilometres per hour 
within Paris and the surrounding suburbs. It may, however, 
be increased to 20 kilometres in the country, this last maxi- 
mum being permitted only in thinly-populated localities. 
These maxiina must never be exceeded — the driver of the 
vehicle, on the contrary, must at all times reduce his speed 
below them when circumstances necessitate his doing so. 

7. In case of a vehicle changing owners, or of one which does 
not fulfill the standard of the verifications described by these 
regulations, or if the vehicle is altered after the authorization 
has been issued, the said authorization becomes null and void, 
and the vehicle may not be used until a new authorization has 
been applied for and granted. 

RULE II. 

DEPOSITIONS REGARDING MOTORS. 

8. The reservoirs, pipes and other pieces made to contain 
explosive or inflammable products shall be constructed and 
kept perfect so as to be always air tight. 

No apparatus leaking in such a way as to c£Luse imminent 
danger of explosion is to be used. 

Q. The apparatus must be constructed and managed so as to 
prevent any risk of fire or explosion. 

10. The width of the vehicles, measured between the pro- 
jecting parts, shall not exceed 2m. 50. 

The tires of the wheels must be of smooth surface without 
any projecting parts. 
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11. The apparatus must work in such a way as not to 
frighten horses, either by the steam, smoke, noise, or from 
any other cause. 

12. In cases where a system for throwing out of gear is 
employed, efficacious means must be taken to prevent the 
vehicle running away in the event of »the gear becoming en 
gaged when supposed to be released. 

13. All safety gauges, etc.. which need consulting while the 
vehicle is running, shall be placed in good view of the con- 
ductor, and be lighted up at night if necessary. 

Nothing shall hide the view of the conductor in front of the 
machine, and the different apparatus, etc., must be placed so 
as to enable him to use them without discontinuing to watch 
the road. 

14. The vehicle must be provided with a special mechanism 
permitting it to turn comers of small radius. 

15. The vehicle must be furnished with two distinct brakes 
and with two methods of bringing these brakes into action — 
one independent of the other. By the action of one only of 
these brakes the machine must stop at once, even when the 
motor is running its maximum speed. The two methods of 
bringing the brake into action must act independently, and be 
sufficiently powerful to apply the brakes instantaneously. 

16. The different parts of the motor, the safety apparatus, 
the brakes and the levers for bringing them into action, the 
azles-trees, etc., shall at all times be kept in perfect working 
order. With this object the owner shall get his vehicle 
examined and verified periodically, and make in good time all 
necessary repairs, according to the rules of the trade. 

Particulars regarding the periodical inspections and repairs 
shall be fully specified in the book named in Article IV. 

17. Each motor vehicle shall bear on a metal plate and in 
legible writing the name and address of its owner, also the 
distinctive number used in the application for authorization. 
This plate shall be placed at the left hand side of the vehicle 
— it shall never be hidden. 

RULE III. 

DRPOSITIONS REGARDING THE DRIVING AND CIRCULATION OF THE 

VEHICLES. 

18. No one shall have the risfht to drive one of the motor 
vehicles specified by the present until he has obtained from 
us a certificate of competency applicable to the motor he is 
driving. 

The said certificates will not be delivered to candidates 
under 21 years old. The candidate shall supply, in support of 
his application, a copy of his certificate of birth and two copies 
of his photograph — each photograph must be of the following 
dimensions : Two centimetres wide and three centimetres 
long — and also an authentic certificate of his address. One of 
the two copies of the photograph shall be attached to the 
certificate. 

All candidates must give proofs to the Chief Engineer of 
Mines charged with the inspection of steam motors or to his 
representative : 

1. That he has the necessary experience for working, start- 
ing, stopping and driving the vehicle. 

2. That he is capable of recognizing whether the different 
parts are in good working order, and of taking the necessary 
measures f9,r preventing explosions or any other accident. 

3. That he is capable, if necessary, of repairing small 
damages. 

The certificate thus delivered is revocable at the will of the 
Chief Mining Engineer. 



For vehicles worked by steam these certificates will take the 
place of those imposed by Article 12 of the ** Ordonnance of 
Jan. 3rd, 1888," regarding the working of steam motors on the 
public way. 

19. The driver of a motor vehicle shall always carry with 
him the special authorization referring to the vehicle, and also 
his personal certificate, and must exhibit these papers at all 
times at the request of the agents and other recognized author- 
ities charged to inspect the motors. 

20. A driver is never to leave his vehicle, either ^hen it is 
i n motion or when it is standing still, tmless he has done every- 
thing necessary to prevent the explosion of the motor appara- 
tus, the running away of the vehicle, excessive noise, etc., and 
he must leave it in charge of some other person for whom 
he holds himself personally responsible. 

21. The motor vehicle must be fitted with a sufficient num- 
ber of levers to ensure the proper working of the different parts, 
more e'specially of the brakes. 

22. When the vehicles are running, the drivers must watch 
the state of the road and also the approach of other vehicles or 
foot passengers, and decrease the speed or stop if necessary. 
They must also obey all alarm signals made to them. 

They must not under any circumstances exceed the maxi- 
mum speed fixed by the authorization. They must, however, 
reduce the speed under this maximum when necessary, taking 
into consideration the facilities for stopping at their disposal, 
the state of the different parts of the mechanism, the state of 
the road, the possible slipping of the machine when it stops, 
and also atmospherical circumstances. In addition to this, 
they must verify frequently by use the good working order of 
both the two levers of the brakes. 

23. Speed must be diminished or the vehicle stopped alto- 
gether when there is a prospect of frightening horses or other 
animals, and thus causing disorder or accident. 

In every case speed must be reduced to that of a man walk- 
ing in all market places and narrow streets, where two car- 
riages cannot pass abreast, also when passing custom houses, 
gates, or barriers, when turning street corners, at the inter- 
section of streets, when going over bridges, and at all places 
where the ground slopes down, or where there is an obstacle 
in the way of traffic. Drivers are not in such cases to put 
on a greater speed until they are certain that such can be main- 
tained without inconvenience to the public. 

24. The vehicles must give warning of their approach when 
necessary by means of a trumpet horn, or other in.st rumen t of 
the same kind. They must not, however, make a noise similar 
to that of a steam whistle. 

Independently of the warning instrument referred to above, 
which must be placed within reach of the driver, vel^icles must 
be fitted (if they run silently) with a bell (or bells) ringing 
sufficiently loudly to give warning of their approach. This 
bell or bells shall ring continuously, and shall not be fitted with 
any stopping apparatus. 

25. Drivers are to take the right-hand side of the road, even 
if the middle of the road be free. In cases when they are 
obliged to take the left-hand side in consequence of an obstacle 
of some sort, they are to recross to the right-hand side as soon 
as the obstacle has been passed. 

26. Vehicles are not allowed to stand on the pavement or 
side-paths of the boulevards nor on roads or promenades ex- 
clusively reserved for pedestrians and riders. They may, 
however, cross these pavements and paths cautiously, and at 
walking pnce ; they may also follow private roads leading to 
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dwelling houses, but must not remain stationary on such 
roads. 

27. Drivers of vehicles are not allowed to cross funeral or 
school processions, convoys, etc. . neither are they allowed to 
cross the Paris Central Market before 10 a. m. Racing with 
drivers or conductors of other vehicles is strictly forbidden. 

28. Vehicles are not allowed to stand on the public way 
except when absolutely necessary ; the standing of the vehicle 
is prohibited in all cases where it interferes with or impedes 
general traffic. No vehicle shall stand in a parallel line with 
another vehicle already standing at the opposite side of the 
road. 

29. Motor vehicles are not allowed to draw one or more car- 
riages attached behind. 

30. Vehicles are not allowed to run at night or in foggy 
weather unless fitted with lanterns or candle-lamps, such lan- 
terns or lamps being under ordinary circustances lit at sunset. 
These lanterns or lamps must give a white light, and must 
always be kept in perfect working order. Two such lamps 
must be placed outside and in front of each vehicle; the 
distance between them including the total width of the vehicle. 
They must be sufficiently powerful and so arranged as to en- 
able the driver to see the road and everything in front of him 
(even if the road is not lighted), and far enough ahead to be 
able to pull up in time to prevent collision or accident. 

31. All accidents to persons, important accidents to vehicles, 
explosions, etc., are to be reported at once to the Commissaire 
of Police, and also to us, either by the owner of the vehicle or, 
he being absent, by its driver. 

The damaged vehicle and its parts are not to be moved, 
unless absolutely necessary, and then only with the consent of 
the Commissaire of Police, neither are they to be altered until 
after any inquiries which may be made are closed. 



RULE IV. 

GENERAL DEPOSITIONS. 

32. With regard to points not specially referred to in these 
by-laws, mechanical motor vehicles will be controlled by the 
following laws : 

1. To the laws and regulations regarding vehicles, specially 
to the Regulations and Rules I and III of the law of August 

15, 1852- 

2. If the motor is a steam motor, to the laws and regula- 
tions on steam machines, especially to those of April 30, 
1880, and to the Order of the ** Prefect de Pol ice, "dated Jan. 3, 
1888; it is understood, however, that Articles 14 and 15 of this 
order are not applicable to the said vehicle. 

33. Any violation of the present order shall be notified by a 
prods verbaux, which must be sent to us so as to be trans- 
mitted to the Public Prosecutor. 

34. The Chief Engineer of Mines charged with the inspection 
of steam motors in the Department of the Seine, and also the 
engineers or agents under him, shall, under our direction, and 
with the assistance of the local authorities, superintend the 
carrying out of the measures prescribed by the present order, 
more especially Rules I. and II. The Chief Engineer of the 
Service of the Public Way in Paris, the chief engineers under 
him, the Chief Engineers of Public Works for the Department 
of Seine and Seine-et-Oise, and all agents placed under them, 
shall also omit according to Rules I. and III. 



The ** Chef de la Police Municipale," the Commissaires of 
Police of the City of Paris and of the suburbs under the con- 
trol of the Prefecture of Police, the police officers and 
all other agents of the administration are requested to give 
help to the engineers and agents mentioned atwve, so as to 
ensure the good ex^ution of the measures described m 
Rule III. 

35. The present order shall be printed and posted up. 

Copy of the same shall be sent to the *' Chefs de Service'* 
mentioned in Article 34, to the Colonel commanding the 
** Legion de la Garde R^publicaine." and to the Colonel com- 
manding the '* L6g^on de Gendarmerie de la Seine," to enforce 
its execution by all the means at their disposal. 

By the Prefect of Police. Le Perfect de Police. 

General Secret ary.Y,, Laurent. L. Lupine. 

N. B. — Since these laws have been brought into force 
another has been passed, which allows a permit to motor cars, 
bearing a special license, to stand on any cab ranks, and to 
ply for hire as an ordinary Paris fiacre. Up to the present, 
however, the manufacturers have not brought out a real cab 
specially built like a hanson, although several are m course 
of construction. 

The AirrocAE. 
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The Haviland Vehicle Driving Qear. 



The Haviland Vehicle Driving Gear has been designed by 
F. W. Haviland, 210 West 123d Street, New York, to overcome 
the many disadvantages which the inventor sees in the present 
motor wagon. The drawings here shown are taken from the 
patent papers, and do not show the various combinations in 
which the gear can be utilized. For a light runabout buggy a 
single propelling wheel under the front axle will be used. 
For a road wagon in a hilly country the front and rear propel- 
ling wheels will be used, the rear wheel geared for slow work 
or for climbing hills, and the front wheel geared for speed. 
For light delivery work the two propelling wheels combined 
with the backing wheel will be used, or the propelling wheels 
may be dispensed with altogether and the power applied to all 
four of the running or supporting wheels. For heavy delivery 
or trucking the full combination of the gear will be required. 

The object of the mdependent propelling wheel is to provide 
a friction surface with the ground that will not slip and that 
will utilize the weight of the wagon and load as friction power, 
thus doing away with the necessity of either serrated or rub- 
ber tires. By having power applied to both front and rear, the 
inventor claims the propelling power is always exerted in the 
direction of the rotation of the wheels, thus overcoming any 
difficulties in turning round. The compensating g^ars regu- 
lating the driving sprockets of the supporting wheels act in 
such a manner as to exert a traction power to each and all of 
the wheels whether going straight ahead or on a curve. They 
also provide a very powerful and easy control over the swing- 
ing of the front axle, ensuring a positive steering gear. For 
light work provision is made for the motor or engine under the 
body of the vehicle and for heavy delivery work the motor and 
shaft gearing will be located on the front truck, where they will 
be constantly under the eye of the operator and independent 
of the body of the vehicle. The inventor believes he has 
taken a great step toward the production of a practical de- 
livery wagon so much needed in our large cities. 
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FKICnON DRIVING WHEKLS. 



085 Exposition at Madison Square 
Garden. 

Tbe artificial gas interest of this couotry is an exceedingly 
important one. There are in the neighborhood of i,zoocities 
and towns of the United States lighted in lar^e part by manu- 
factured gas. In addition there are thousands of homes in 
which gas is being largely, if not wholly, employed for cook- 
ing and heating purposes. About $600, 000,000 is invested in 
gas works pn^erty in this country, the gas interest being 
second in importance perhaps only to the investment in rail- 
road properties. 

The gas industries propose to bold an exposition at Madison 
Square Garden, New York City, opening on Jan. 37, iSgT 
and holding for two weeks, at which will be shown every 
practical apparatus and appliance entering into the manu- 
facture or distribution of gas as an illuminating or heating 

Several well known manufacturers of gas engines will ex- 
hibit, and the managing director, E. C. Brown, aSo Broadway, 
would like to introduce some of the new motor carriages as a 
leature of the exhibition. 



Wire Carriage WheeU. 

The Weston-Mott Company, Jamesville, N. Y., have issued 
their new catalogue, containing, besides a full exposition of 
their well-known line of bicycle parts, a description of a new 
ball-bearing carriage wheel, which they have constiucted 
specially for the motor trade. 

The spokes are set straight or tangent, as the customer may 
prefer. They are headed and bent on one end and passed 



through the bole in the bub flange, while the other end Is 
threaded and attached to the rim wltb a heavy brass nipple, 
making a strong and sightly finish, and a spake can be more 
easily replaced than if fastened in any other manner. 

Tbe finish is black or maroon enamel, baked on, except the 
outside hub cap, which is of white polished metal, forming an 
attractive contrast 

These wl^eels are made in a8, 30, 3a and 34 inch sizes and 
other sizes may t>e had to order. 



Improvements In the New York Motor. 

The New York Motor Company, 11 Murray street, New 
York City, are making a number of minor improvements in 
their motors. They have abandoned packed joints entirely, 
because of their liability to blow out, and now use ground 
joints only. 

The piston they now pack with asbestos to keep it cool, 
save oil and odor, and increase the general efficiency of the 



After considerable experimenting tbey have perfected a bot 
tube igniter, which requires 5,000 degrees Fahr. to melt it, and 
is much cheaper than the platinum igniter usually employed. 
This igniter they guarantee for eight months, ten houra run 
a day, and recommend it for boats and vehicles when pro- 
tected by a wind guard. For yacht tenders they recommend 
the electric ignition. 

L. Epstein, East Twickenham, Middlesex, England, was 
recently granted a patent on a system of recharging storage 
t>alterie3 used for propelling vehicles or boats, by converting 
the motor into a dynamo, tmcoupling it from the motor shaft 
and coupling it to a imalt mtbsidiary engine. 
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Regulations Qoverning Motor Vehicles 

in England. 



The Local Government Board, which was empowered by- 
Parliament to make regulations to govern the use of motor 
vehicles under the new act, made the result of its deliberations 
public on the 14th. The following is the text: 

To the county councils of the several administrative counties in 
England and Wales ; 

To the councils of the several county boroughs in England and 
Wales: 

To the sanitary authorities of the several sanitary districts in 
the administrative countv of L(»ndon ; 

To the urban district councils of the several urban districts in 
England and Wales ; 

To the rural district councils acting as the highway authorities 
in rural districts in England and Wales ; 

And to all others whom it may concern. 

Whereas by Section 6 of the Locomotives on Highways Act, 1896 
(hereinafter called " the Act'0« it is enacted that : 

X. The Local Government Board may make regulations with re- 
spect to the use of light locomotives on highways and their con- 
struction, and the conditions under which they may be used. 

. . All regulations under this section shall have full effect 



a. 



notwithstanding anything in any other Act, whether general or 
local, or any by-laws or regulations made thereunder. 
And whereas by Section 7 of the Act it is enacted that : 
During the period between one hour after sunset and one hour 
before sunrise, the person in charge of a light locomotive shall 
carry attached thereto a lamp so constructed and placed as to ex- 
hibit a light in accordance with the regulations to be made by the 
Local Government Board. 
And whereas by Section 3 of the Act it is enacted that: 
A breach of any . . regulation made under this Act . . < 
may, on summary conviction, be punished by a fine not exceeding 

Now, therefore, in pursuance of the powers given to us by the 
Act, and bv any other statutes in that behalf, we, the Local Gov- 
ernment Board, do by this, our order make the following regula- 
tions with respect to use of light locomotives on highways, and 
their construction, and the conditions under which they may be 
used, and direct that the same shall have effect on and after the 
fourteenth day of November, one thousand eight hundred and- 
ninety-six. 

Article I. — In this order: 

The expression ** carriage" includes a wagon, cart, or other 
vehicle. 

The expression *' horse " includes a mule or other beast of draught 
or burden, and the expression " cattle" includes sheep. 

The expression "light locomotive " means a vehicle propelled by 
mechanical power which is under three tons in weight unladen, 
and is not used for the purpose of drawing more than one vehicle 
(such vehicle with its locomotive not exceeding in weight unladen 
four tons), and is so constructed that no smoke or visible vapor is 
emitted therefrom, except from any temporary or accidental 

•cause. 

In calculating for the purposes of this order the weight of a ve- 
hicle unladen, the weight of any water, fuel, or accumulators used 
for the purpose of propulsion shall not be included. 

Article II. — No person shall cause or permit a light locomotive 
to be used on any highway, or shall drive or have charge of a light 
locomotive when so used, unless the conditions hereinafter set 
forth shall be satisfied, namely: 

I. The light locomotive, if it exceeds in weight unladen five 
hundredweight, shall be capable of being so worked that it may 
travel either forward or backward. 

3. The light locomotive shall not exceed six and a half feet in 
width, such width to be measured between its extreme projecting 
points. 



3. The tire of each wheel of the light locomotive shall be smooth 
and shall, where the same touches the ground, be flat and of the 
width following, namely: 

(a) If the weight of the light locomotive unladen exceeds 15 
hundredweight, but does not exceed one ton, not less than two 
and a half inches; 

(6) If such weight exceeds one ton, but does not exceed two 
tons, not less than three inches; 

(c) If such weight exceeds two tons, not less than four inches. 

Provided that where a pneumatic tire or other tire of a soft and 
elastic material is used, the tire may be round or curved, and 
there may be upon the same projections or bosses rising above the 
surface of the tire if such projections or bosses are of the same 
material as that of the tire itself, or of some other soft and elastic 
material. The width of the tire shall, for the purpose of this pro- 
viso, mean the extreme width of the soft and elastic material on 
the rim of the wheel when not subject to pressure. 

4. The light locomotive shall have two independent brakes in 
good working order, and of such efficiency that the application of 
either to such locomotive shall cause two of its wheels on the 
same axle to be so held that the wheels shall be effectually pre- 
vented from revolving, or shall have the same effect in stopping 
the light locomotive as if such wheels were so held. 

Provided that in the case of a bicycle this regulation shall apply 
as if, instead of two wheels on the same axle, one wheel was 
therein referred to. 

5. The light locomotive shall be so constructed as to admit of 
its being at all times under such control as not to cause undue 
interference with passenger or other traffic on any highway. 

6. In the case of a light locomotive drawing or constructed to 
draw another vehicle or constructed or used for the carriage of 
goods, the name of the owner and the place of his abode or busi- 
ness, and in every such case and in the case of every light loco- 
motive weighing unladen one ton and a half or upward, the 
weight of the light locomotive unladen shall be painted in one or 
more straight lines upon some conspicuous part of the right or off 
side of the light locomotive in large legible letters in white upon 
black or black upon white, not less than one inch in height. 

7. The light locomotive and all the fittings thereof shall be in 
such a condition as not to cause, or to be likely to cause, danger 
to any person on the light locomotive or on any highway. 

8. There shall be in charge of the light locomotive when used on 
any highway a person competent to control and direct its use and 
movement. 

9. The lamp to be carried attached to the light locomotive in 
pursuance of Section a of the Act shall be so constructed and 
placed as to exhibit, during the period between one hour after stm- 
set and one hour before sunrise, a white light visible within a 
resonable distance in the direction toward which the light locomo- 
tive is proceeding or is intended to proceed, and to exhibit a red 
light so visible in the reverse direction. The lamp shall be placed 
on the extreme right or off side of the light locomotive, in such a 
position as to be free from all obstruction to the light. 

Provided that this regulation shall not extend to any bicycle, 
tricycle or other machine to which Section 35 of the {^ocal Govern- 
ment Act, 1888, applies. 

Article III. — No person shall cause or permit a light locomo- 
motive to be used on any highway for the purpose of drawing any 
vehicle, or shall drive or have charge of a light locomotive when 
used for such purpose, unless the conditions hereinafter set forth 
shall be satisfied, namely — 

1. Regnilations 2, 3, 5 and 7 of Article II. of this Order shall apply 
as if the vehicle drawn by the light locomotive was therein referred 
to instead of the light locomotive itself, and Regulation 6 of the 
Article shall apply as if such vehicle was a light locomotive con- 
structed for the carriage of goods. 

2. The vehicle drawn by the light locomotive, except where the 
light locomotive travels at a rate not exceeding four miles an 
hour, shall have a brake in good working order, of such efficiency 
that its apphcation to the vehicle shall cause two of the wheels of 
the vehicle on the same axle to be so held that the wheels shall be 
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effectually prevented from revolvipg, or shall have the same effect 
in stopping the vehicle as if such wheels were so held. 

3. The vehicle drawn by the light locomotive shall, when under 
the last preceding regulation a brake is required to be attached 
thereto, carry upon the vehicle a person competent to apply effi- 
ciently the brake. 

Provided that it shall not be necessary to comply with this reg- 
ulation if the brakes upon the light locomotive by which the vehicle 
is drawn are so constructed and arranged that neither of such 
brakes c^n be used without bringing into action simultaneously 
the brake attached to the vehicle drawn, or if the brake of the 
vehicle drawn can be applied from the light locomotive indepen- 
dently of the brakes of the latter. 

Article IV. — Every person driving or in charge of a light loco- 
motive when used on any highway shall comply with the regula- 
tions hereinafter set forth, namely : 

1. He shall not drive the light locomotive at any speed greater 
than is reasonable and proper having regard to the traffic on the 
highway, or so as to endanger the life or limb of any person, or to 
the common danger of passengers. 

2. He shall not under any circumstances drive the light loco- 
motive at a greater speed than is miles an hour. If the weight 
unladen of the light locomotive is one ton and a half and does not 
exceed two tons, he shall not drive the same at a greater speed 
than eight miles an hour, or if such weight exceeds two tons, at a 
greater speed than five miles an hour. 

Provided that whatever may be the weight of the light loco- 
motive, if it is used on any highway to draw any vehicle, he shall 
not under any circumstances drive it at a greater speed than six 
miles an hour. 

Provided also that this regulat*on shall only have eftect during 
six mdnths from the date of this order, and thereafter until we 
otherwise direct. 

3. Qe shall not catise the light locomotive to travel backward 
for a greater distance or time than may be requisite for purposes 
of safety. 

4. He shall not negligently or willfully cause any hurt or damage 
to any person, carriage, horse, or cattle, or to any goods conveyed 
in any carriage on any highway, or when on the light locomotive, 
be in such a position that he cannot have control over the same, or 
quit the light locomotive without having taken due precautions 
against its being started in his absence, or allow the light locomo- 
tive or a vehicle drawn thereby to stand on such highway so as to 
cause any unnecessary obstruction thereof. 

5. He shall, when meeting any carriage, horse, or cattle, keep 
the light locomotive on the left or near side of the road, and when 
passing any carriage, horse or cattle proceeding in the same direc 
tion, keep the light locomotive on the right or off side of the same. 

. 6. He shall not negligently or willfully prevent, hinder, or inter- 
rupt the free passage of any person, carriage, horse or cattle on 
any highway, and shall keep the light locomotive and any vehicle 
drawn thereby on the left or near side of the road for the purpose 
of allowing such passage. 

7. He shall, whenever necessary, by sounding the bell or other 
instrument required by Section 3 of the Act, give audible and suf- 
ficient warning of the approach or position of the light locomotive. 

8. He shall on the request of any police constable, or of any per- 
son having charge of a restive horse, or on any such constable or 
person putting up his hand as a signal for that purpose, cause the 
light locomotive to stop and remain stationary so long as may be 
reasonably necessary. 

Article V.— If the light locomotive is one to which Regulation 
6 ot Article II. applies, and the particulars required by that regu- 
lation are not duly painted thereon, or if the light locomotive is 
one to which that regulation does not apply, the person driving or 
in charge thereof shall, on the request of any constable, or on the 
reasonable request of any other person, truly state his name and 
place of abode, and the name of the owner, and the place of his 
abode or business. 

This order may be cited as " The Light Locomotives on High- 
ways Order, 1896." 



Given under the seal of office of the Local Government Board, 
this 9th day of November, in the year one thousand eight hundred 
and ninety-six. HenrV Chaplin, President^ 

Hugh Owen, Secretary, 



Locomotives on Highways. 59 and 60 Vict., cap. 36 s. 5. 

In promulgating the following regulations relating to the 
keeping, conveyance, and use of petroleum in connection 
with light locomotives, the Secretary of State for the Home 
Department desires to call public attention to the dangers that 
may arise from the careless tise of those more volatile descriptions 
of petroleum to which these rules apply, being petroleum to which 
the Petroleum Act, 1871, applies, and commonly known as "min- 
eral spirit.** 

Not only is the vapor therefrom, which ia given off at ordinary 
temperature, capable of being easily ignited, but also when mixed 
with air, of forming an explosive mixture. Hence the necessity for 
strict precautions in dealing with and handling the same, and 
for the employment of thoroughly sound and proi>erly closed ves- 
sels to contain the some, the importance of avoiding tb« use of 
naked lights in dangerous proximity to the same, or to any place 
where such petroleum may be kept, and generally of taking pre- 
cautions to prevent contact of the highly inflammable vapor of this 
very volatile liquid with any form of artificial light. 

regulations. 

By virtue of the powers conferred on me by the fifth section of 
the Locomotives on Highways Act, 1896, 1 hereby make the fol- 
lowing regulations for the keeping and use of petroleum for the 
purposes of light locomotives. 

Save as herein provided, the provisions of the Petroleum Acts 
shall apply to all petroleum kept or used or sold for the purposes 
of light locomotives. 

In these regulations the expression ** petroleum " shall mean the 
petroleum to which the Petroleum Act, 18711 applies, provided 
that when any petroleum other than that to which the Petroleum 
Act, 1871, applies, is on or in any light locomotive or is being con- 
veyed or kept in any place on or in which there is also present any 
petroleum as above defined, tiie whole shall be deemed to be 
petroleum as above defined. 

X. Petroleum shall not be kept, used or conveyed, except in 
tanks or cases of metal so made and closed that no leakage, 
whether of liquid or vapor, can take place therefrom, and so sub- 
stantially constructed as not to be liable, except under circum- 
stances of gross negligence or extraordinary accident, to be 
broken or become defective or insecure in course of conveyance or 
use ; and every air inlet in any such tank or case shall be at all 
times, except when the valve, if any, is required to be removed for 
immediate use or repair, protected by securely affixed wire gauze, 
the openings in which shall not be less in number than 400 to the 
square inch. 

a. Every such tank or case shall be clearly stamped or securely 
labeled with a legible metallic or enameled label with the words: 
*' Mineral spirit, highly inflammable; for use with light locomo- 
tives." 

3. The amount of petroleum to be in any one such tank or case 
at one time shall not exceed ao gallons. 

4. There shall not be at the same time on or in any one light 
locomotive more than two of such tanks as aforesaid. 

5. Before repairs are done to any such tank or case, that tank or 
case shall, as far as practicable, be cleaned by the removal of all 
petroleum and of all dangerous vapors derived from the same. 

6. When petroleum for use in or in connection with any light 
locomotive is not being so used, it shall be kept either in accord- 
ance with the provisions of the Petroleum Acts, or in such tanks 
or cases as aforesaid; provided that the amount of petroleum 
which may be so kept in tanks or cases as aforesaid, shall not ex- 
ceed the amount of petroleum which may be kept on or in any 
one light locomotive at the same time, and the tanks or cases shall 
be kept in the open air, or in some suitably ventilated place. 

7. The filling or replenishing of a tank with petroleum shall not 
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be carried on, nor shall the contems o( any such te,a^c be exposed 
by artificial light, except a light of such conBtmctton, position, or 
character as not to be liable to cause danger, and no artificial 
light shall be brought within dangeroos proximity of the place 
where any tank containing petroleum is being kept, 

8. In the case of all petroleum kept or conveyed for the purpose 
of or in connection with any ilgbt locomotive (a) all due precau- 
tions shall be taken for the prevention of accidents by fire or ex- 
plosion, and for the pretention of nnautborized persons having 
access to any petroleum kept or conveyed, and to the vessels con- 
taining or intended to contain, or having actually contained the 
same; and (*) every person managing or employed on or in Lon. 
nection with any light locomotive shall abstain from every act 
whatever which tends to cause fire or explosion, and which is not 
reasonably necessary, and shall prevent any other person from 
comialtting suchact. 

9- These regulations shall come into operation on the 14th day 
of N'ovetnber, 189G. and be in force until further notice. 

M. W. RiOLEV. 
Oik af Her Majestv'i Principal S/irttatits of Slatt, 
Whitehall, 3d November, i8g6. 



riotor Carriage Tested at Cleveland. 

Alexander Winton, mechanical superintendent oE the WJnton 
Bicycle Company, Cleveland, O., tested a motor carriage of 
his construction last month with very satisfactory results. 

The vehicle, which is propelled by a gasolene motor, has two 
seats arranged doB-a-dos and bicycle wheels fitted with 4 inch 
pneumatics. One lever steers the vehicle and controls the 

The experimental model will be considerably lightened. 



Mr, Winton, in answering a query concerning his Invention, 

"The transmission of gear is not fully covered in the 
PatentOfficeyet, so I do not care to say anything on that point 
just at present. I may say, however, that the Winiou vehicle, 

to cany four persons, will have an eight-hp improved gaso- 
lene motor, which is fully covered by patents. The important 
points are the hydro carbon feeder, the electric igniter and the 
regulator. The feeder converts oil to a fixed gas before enter- 
ingtbe cylinders, without any of the objectionable feature of 
the carburettor now in general use, U is very ecouomical in 
fuel. The igniterisabsolutelypositive in its workings, requires 
no adjustment, and will run for years without any attention 
whatever. The governor is pneumatic and by pressing a but- 
ton the speed of the motor can be varied from 200 revolutions 
per minute when running light to 700 or 800 if necessary. The 
engine isentirely self-oiling, all its working parts being sub. 
merged in oil. A condenser or cooler is used to reduce the 
temperature of water for cylinders. Five gallons are all that 
vs necessary, and it does not attain more than loo degrees 
Fahr., so that evaporation* is very l:ght. My vehicle for 
two persons will not weigh to exceed 400 pounds, and will be 
capable of a speed of 30 miles per hour. Ball-bearings, wood 
rims, and special pneumatic tires will be used on all Winlon 

The Maginn Power Generator & Motor Company, Chicago, 
111., have completed their new three. cylinder vertical motor, 
for marine and stationary use. It receives an impulse at each 
third of a revolution, or three impulses each revolution, and 
is.specially designed for yachts. 
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Haynes & Apperson*s New riodel. 



Elwood Haynes. of Haynes & Apperson. Kokomo, Ind., 
has had a varied experience with gasolene motors for 
vehicle propulsion. Some two years ago. after carefully 
comparing the different motors, from a theoretical point 
of view, and deciding in favor of gasolene, he made an 
attempt to find in the market a suitable motor for the pur- 
pose. This proved to be a very difficult task, as at that 
time all the motors that could be purchased were too heavy 
and gave too much vibration. Faally, however, a motor 
was selected and purchased, but it gave such Severe vibration 
when in motion that it was found necessary to build tbe car- 
riage much heavier than at first intended, in order to provide 
for this. 

Though tbe motor was only rated at one horse-power, it 
drove the carriage at the rate of six miles an hour on a level 
pike, and ran it one and a half miles without a stop, carrying 
three passengers, the first time it was set in motion. It did 
not prove sufficiently powerful, however, even when geared at 
low speed, to surmount bills, as the carriage and equipment 
weighed 930 pounds without passengers, and it was afterward 
replaced by another motor weighing about 300 pounds, and 
rated at a horse-power, which brought the weight of tbe car- 
riage up to i.oso pounds. 



the Times- Herald caoiest last November, and consists of a 
double-cylinder horizontal gasolene engine, giving an impulse 
in each cylinder at each revolution. Tbls motor runs very 
smoothly, affords fourborse-power under tbe brake, and weighs 
300 pounds including the iio-pound balance wheeL The cast 
portions are made of an alloy of aluminum and weigh 56 
pounds. It will be seen, therefore, that the chief weight is in 
the pistons, connecting rods, crank shaft and balance wheel. 

The trap, propelled by this motor, weighs, empty, 1400 
pounds and carries four passengers. It is fitted with 3-incta 
pneumatic tires, obviating tbe necessity of setting the motor 
on springs. 

They have also built a second motor constructed on the 
same general plan as the first, except that tbe Otto cycle is 
nsed instead of the Clerk. It has two cylinders, gives an im- 
pulse at each revolution, weighs 340 pounds, and develops 
eight horse-power. (See Illustration.) 

Haynes & Apperson state that they have met with good 
success in the use of aluminum alloys In tbe construction of 
these motors, as their lightness and strength, together with 
the readiness with which they may be cast, make them an ex- 
cellent substitute for cast iron, whirb latter is not used in 
their motors except for the balance wheel and a few minor 
parts wh.ch are required to resist tbe beat. The aluminum 
alloy will readily resist a tensile .strain six times as great as 
can be withstood by the same weight of cast iron in the same 
form of construction. They have bad motors made of alumi- 
nun^ alloys in use for more than a year, and have never hod 
any of the aluminum parts fail or iibow the slightest sign of 




The carriage is slill in use in Kokomo. and makes a maxi. 
mum of 10 miles p^r hour on a good level pike. It is fitted 
with ij^-inch solid rubber tires and rides very easily, as the 
motor is set on tbe frame of Ibe carriage and transmits no 
vibration lo the passengers. 

The second construction he undertook was on the same gen- 
eral plan as the first, but the motor was of original design and 
manufacture. It is on tbe same plan as the one employed in 



Their latest carriage, here shown, carries six passengers, 
and is Rtted with 2}j-incb pneumatic tires. Its spieed has not 
yei been fully tested, but the buildcis believe it should run at 
least ao miles per bour on a good level roadwiiy. It is fitted 
with an 8-hp motor which makes 500 revolutions per minute 
and weighs 3;|0 pounds, including balance wheel. 

Power is transmitted through friction clutches to a counter- 
shaft, and thence by spnicket chains to tbe rear wheels. The 
main countershaft is supplied with a differential gear which 
permits the rear wheels of the caniage to accommodate them- 
selves to the roadway. T his carriage has four speeds of 4, 8, 
12 and i3 miles per hour, and weighs without passengers 
about I. ^00 pounds, 

Haynes &. Apperson are in favor of a good full-weight 
motor. Tbey are aware that motors could be built considera- 
bly lighter than tbey build them ; but they question the 
wisdom of building them too light, as the factor lA safely tor 
a gasolene motor should be much higher than for a steam en- 
gine, and a considerable amount of the weight should be 
placed in tbe tly-wheel. so that the motor will run more 
steadily when out ol gear and will start the carriage more 
readily when thrown into gear, owing lo the energy stored in 
tbe fly-wheel. Moreover, tbe fly-wheel momentum is o^ 
great assistance in keeping a uniform speed in the carriage in 
traversing undulating roadways, which are frequently found in 
rural districts. 

In order that the balance may be effectively and safely used 
they advocate a very strong crank-shaft, to withstand all the 
shocks and jars communicated finm the momentum of the 
carriage as well as the force of the sudden explosions of the 
gaseous mixture in the cylinder. In short, Mr. Haynes 
thinks the entire moti^r should be constructed for durability 
and reliability, qualities far more important than high speed. 
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CO RRESPON DENC E. 



We append opinions from a number of manufacturers and 
students of the motor problem in regard to the progress 
made in this country the past year in the new industry: — 

From the Duryea Company's President. 



Springfield. Mass., Nov. 5, 1896. 
Editor Horseless Age : 

Dear Sir : — You ask me what is my opinion as to the prog- 
ress of the motor wagon art in America the past year. 

I can only write with certainty concerning our own progress. 
It has been a year of experiment on details and an accumula- 
tion of the usual ** valuable experience." We have a car- 
riage now that we can put out with a feeling that it will stand 
the hard work demanded of it. Rather than cut the weight 
materially we have strengthened such parts as have shown 
signs of weakness. So we work along toward the *'fool 
proof " stage that we are aiming at. 

I believe that the uncertain state of the money market has 
temporarily cooled the enthusiasm of many who have been in- 
terested in the manufacture or purchase of horseless carriages 
in this country, but abroad the interest is growing fast, if the 
number of requests for agencies that we receive is an indica- 
tion. Very truly yours, 

Duryea Motor Wagon Company, 
Per George Henry Hewitt, President. 



Studebaker Bros. Studying the Situa- 
tion Closely. 



South Bend, Oct. 19, 1896. 
Editor Horseless Age. 

Dear Sir* — Yours i6th inst. to this company, respecting prog- 
ress made during the past year in the motor- wagon line, has 
been referred to me. If you refer to the progress made by 
this company we are not yet prepared to give to the public 
what we have accomplished. However, we anticipate within a 
very short time to be able to present what we consider, from 
the standpoint of utility, a practical motor wagon. That there 
has been progress made during the past year is undeniable, 
and it is encouraging to note how extensively the field of in- 
vestigation and experiment is being covered by your valuable 
paper and other publications with which, we keep in touch 
with the developments, and while, as above stated, they have 
been very extensive, still from the standpoint of a practical, 
generally useful vehicle, it seems to us that they are still in 
the experimental stage. 

Our Mr. P. E. Studebaker, second vice-president, and also 
J, M. Studebaker, first vice-president, have both been in Eng- 
land this Summer and made careful investigation of the field 
over there. They report the interest taken by the public as 
being very general, and that large amounts of capital are being 
invested in the erection of manufacturing plants and other- 
wise used for the purpose of developing tde horseless vehicle. 

Very truly yours, Fred'k S. Fish, Counsel. 



Tliinks We Are Mechanically Ahead of 

Europe. 

Pawt.cket, R. I., Noy. 16, 1896. 
Editor Horseless Age: 

Dear Sir: — In reply to your inquiry, I think there has been 
little visible progress in the motor vehicle either here or 
abroad the past year, but there are probably many who have 
gained valuable experience, the beneficial results of which will 
appear later. 

The announcement of the Times-Herald race called out a 
small army of cranks of the perpetual motion, spring motor, 
primary battery, etc., class. Most of their inventions (?) have 
already died a natural death, though occasionally a new one 
pops up. Of the other class, many of whom were mechanical 
or electrical engineers, the majority were only theoretically 
acquainted with the gas engine. A gas engine on paper is a 
very simple piece cf mechanism ; practically it is the reverse. 
Some of these engineers have designed and built engines 
which have never left the shop» as their owners did not 
care to risk their reputation on them, preferring to re- 
construct entirely. Others have placed their car- 
riages on the street with more or less success, 
at least having the satisfaction of seeing them go, even if 
they do not fully answer expectations. In some cases this 
creates a prejudice against the horseless carriage that may in 
future be hard to overcome. Take, for instance, the law 
passed by the authorities of Greenwich, Conn., prohibiting 
motor carriages on any of the streets. As this city is right on 
the main highway along the Long Island Sound, it is not 
very convenient to avoid, and it seems to me that it would be 
well for the American Motor League to look into the constitu- 
tionality of the law. 

Many are now building their second, third or fourth car- 
riages with the result that some will succeed. It is the same 
old story with all new inventions. There were many men and 
many minds working on the incandescent lamp filament before 
Edison, Maxim, Sawyer and Weston finally perfected it, and 
in the early trolley cars the burned-out armatures and commu- 
tators were enough to discourage Job. 

I think we are fully abreast, if not ahead, of the foreign 
manufacturers in all the points that go to make a practical car- 
riage; that is, ease of control, which is the most important 
feature, and then simplicity, economy of operation, cleanli- 
ne.ss, neatness of design, and a fair rate of speed, either in 
gasolene or electnc. Their tires are also inferior to ours, and 
I doubt if there is one vehicle among them that would be prac- 
tical in this country. 

A year ago the gasolene c^irriages were all the rage among 
inventors, but the electric seems to me to be gaining in favor 
now. Their ease of control, elastic power and cleanliness are 
beginning to be appreciated. 

It is quite amusing to see the toll-men at the ferries, bridges, 

toll-roads, etc. They are at a loss to know what to charge, as 

their instructions are to charge according to the number of 

horses. The first time I crossed the Brooklyn Bridge I was 

charged 5 cents. At the other end, when I was returning, the 

ticket seller had a io*cent ticket in his hand, but as soon as 

he saw I had a nickel ready he quickly changed it for a 5-cent 

one. The next time I was charged 10 cents at the first end, 
and on returning, ticket man number two asked me what they 
charged at the other end. I naturally gave him the lowest 
figuie ; after that 5 cents was all right at that end while it was 
always 10 at the other. Harry E. Dey. 
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Believe the Industry is 




Launclied. 



^^^/mOA Philadelphia, Nov. 23, i8g6. 

Editor Horseless Age, 

Dear Sir; — Replying to your favor of the 17th, as to our 
opinion on the progress made in the new art of motor vehicles 
during the past year in the United States, we would say that 
so far as the public is concerned there apparently has been no 
progress made, as there is no more evidence at the present 
time of the introduction of motor vehicles than there was one 
year ago. But, on the other hand, during the past year there 
has been a great activity among the inventors and promoters 
of the new art in organizing companies for the introduction of 
motor vehicles and the manufacture and sale of same, which 
will undoubtedly show results of importance the coming year. 

We feel fully justified in saying, from what we have done 
and are now doing, that the enterprise has been fairly launched, 
and with a little patience and consideration on the part of the 
public for the shortcomings and defects incident to any new 
enterprise, and especially to such a revolutionary one as we 
hope this will be, that the great difficulties which we must ex- 
pect to encounter before a complete commercial success will be 
obtained will disappear very rapidly when their introduction 
is made on a sufficient scale to give us the practical experience 
which apparently is all that is necessary. to insure a complete 
triumph of the motor vehicle over horses. The names of the 
men behind the enterprise are alone sufficient to assure the 
public that no ordinary difficulties will be allowed to stand in 
the way of complete success. Yours very truly, 

Electric Carriage & Wagon Co. 
by Morris &• Salom, 
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A Year of Preparation. 

New York, Nov. 15, 1896. 
Editor Horseless Age, 

Dear Sir: — With this month the first year of motor vehicle 
history in this country closes. 

True, previous to this period a number of experimental 
vehicles had been built, but they, in common with similar at- 
tempts since before the days of the locomotive, had proven 
failures, had attracted very little attention and had finally been 
abandoned, resulting in loss of interest in and hope for the 
future solution of the motor vehicle problem. 

There were some exceptions made by inventors, who, deter- 
mined to succeed, had kept steadily at the problem for years 
and had produced results which, however, were regarded as 
experimental, and were not appreciated by a skeptical publia 

Motor vehicles are not yet in common use, but much has 
been accomplished. It has been proven that the most crowded 
city is traversable, and that deep frozen snow, although a hin- 
drance, is not so serious a bar to the motor vehicle as to horses. 

That a vehicle built for and used on the common hilly roads 
of New England should be able to do better than 25 miles per 
hour on the track wiihoitt a change of gear is truly wonderful 
The gasolene engine is considered inelastic, but the ability to 
run more than 50 per cent, faster than an already high normal 
speed indicates a very creditable elasticity. 

Much experience has been gained. The work of several 
hundred inventors has not been wasted. It has helped to 
prepare the shops and mechanics of the land for the new in- 
dustry. That we do not see their work is only because they 
have not yet caught up to the leaders, and so have nothing 
deservmg public attention . Charles E. Duryea. 



Yucatan Wants Motor Cars. 

Merida, Yucatan, Nov. 2, 1896. 
Editor Horseless Age. 

Dear Sir : — There is a field open here for gasolene or kero- 
sene motors for street cars and light railway traffic. Elec- 
tricity as a motive power cannot be introduced into this State 
yet, on account of local difficulties, and the same is the case 
with cable traction. Steam cannot be employed economically 
on account of the high price of coal — from $16 to $20 a ton. 
For these reasons animal traction is the only one available 
here for the city and suburban tramway lines, and my opinion 
is that a gasolene or kerosene motor would be just the thing 
for substituting horses, which, by the way, cost about twice as 
much to feed here as they do in the States. The same thing 
happens with the innumerable light railway lines throughout 
the State. These lines are generally owned by the hemp 
growers or **haciendados," who use them for the purpose of 
carrying the hemp leaves from the fields to the cleaning ma- 
chines and packing houses. The gauge of tUese lines is gen- 
erally 19 and 24 inches and the small cars loaded with leaves 
are drawn by mules. One or two progressive farmers have 
tried small steam locomotives, but have had to abandon them 
because they were found to be too expensive to run on account 
of the scarcity of fuel. Again, a gasolene or kerosene motor 
would be the proper thing for operating these lines, and I feel 
confident that a good motor car, capable of drawing, say five 
or six small freight cars, would find a ready market here. One 
mule draws one of these freight cars with a full load of hemp 
leaves. 

I think the above statements will interest American manu- 
facturers. I am the general manager of the company opera- 
ting all the tramway lines of this city. For the last two or 
three years I have been studying the question of motive power 
for our cars, and now I have arrived at the conclusion that 
gasolene or kerosene motors are our only hope for the 
present, electricity, cable and tteam being out of the 
question. Yours very truly, N. Escalante y Pe6n. 



Sir David Salomons Addresses the Self- 
Propelled Traffic Association. 

In an address recently delivered before the Liverpool branch 
of the Self- Propelled Traffic Association, Sir David Salomons 
approves of the new act of Parliament referring all specific 
regulations affecting motor vehicles to the Local Government 
Board, and reaffirms his faith in the steam vehicle of M. Ser^ 
pollet as *• the coming one." because of its simplicity and the 
fact that steam is now understood everywhere. The reason 
why a greater horse-power is required to propel a motor vehicle 
than is necessary when a horse draws the vehicle, he says 
lies in the fact that the motive power in the latter case is 
placed before the load, so that the wheels are lifted over ob» 
structions, while in the former case the tendency is to push 
the wheels into the ground when an obstruction is encountered. 
In theory, to obtain double the speed, four times the power is 
necessary, yet with the motor-propelled carriage, within the 
limits of the speed permitted on the highway, the increase of 
power for a given increase of speed is almost an arithmetical 
instead of in a geometrical proportion. In other words, to ob- 
tain double the speed, instead of four times the power, very 
little over twice is needed. 
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No More Red Flags. 

COLOSSAL DEMONSTRATION CELEBRATING MOTOR VEHICLE DAY 

IN LONDON. 



Seldom bas London witnessed such a turnout as gathered, 
on the 14th, around the Hotel Metropole and all the environs 
thereabout, to do honor to the motor vehicle, on that day re- 
lieved from the bondage of an obnoxious and obsolete law. 
Even the Lord Mayor's Show, which is regarded as high car- 
nival in London, and generally draws the biggest crowds of 
sightseers, sank into significance in comparison with it 

Exulting in their new-found liberty and too impatient to 
wait for the full dawn, several of the owners of motor car- 
riages spent the wee sma' hours of the morning in trial runs 
through the streets, just to see how it felt to guide a motor 
through the streets of the big city without fear of interference 
from the law. 

Shortly l>efore 9 o'clock nearly 50 motor vehicles of different 
styles congregated near the headquarters of the Motor Club in 
Northumberland Avenue, and were immediately surrounded 
by a curious crowd, which grew so suddenly that soon ordin- 
ary traffic was out of the question. 

Previous to starting a breakfast had been arranged, in which 
many notables participated. Mr. Lawson. president of the 
club, then gave some practical advice to the operators of the 
carriages, cautioning them to use care in the management of 
their vehicles on this their first public appearance in England, 
and then seizing a red flag, such as the law required to be used 
previous to the new act, he tore it in shreds and gave the sig- 
nal for the start. 

Among those who had vehicles in line were the Great Horse- 
less Carriage Company, the Anglo- French Motor Carriage 
Company, the Britannia Company, the Duryea Motor Wagon 
Company and Wm. Arnold & Sons. Mr. Pennington brought 
out one of his four-seated tricycles and ran it about before the 
start, but did not come up in time to get in line, claiming that 
the crowd was too dense. He joined the excursionists further 
out on the journey and kept the pace for a time, but was 
finally compelled to withdraw because of a bursted pneumatic. 

The electric carriag^e went no further than Brixton, as their 
batteries were insufficient for a long run. 

The day was cold and misty with promise of rain, which 
came before the party reached Brighton. It was a little after 
half past 10 when Mr. Lawson moved off with his pilot car- 
riage, a phaeton of Panhard & Levassor, ornamented with 
flowers and banners. After this came the ** Present Times" 
landau, which had already appeared in the Lord Mayor's 
Show ; No. 6, of Panhard & Levassor, winner of the Pans- 
Marseilles race ; the private carriage of the Hon. Evelyn Ellis, 
of the Daimler Motor Co., Ltd. ; dog carts, delivery wagons 
in festal array, and a number of motor cycles imported from 
France. Several electric carriages closed up the rear of the 
procession, which was followed by a multitude of cyclists, the 
early part of the journey being frequently blocked by the 
throngs of spectators. 

At Reigate, about half way, a halt was made for refresh- 
ments and supplies for the machines. The roads most of the 
way were heavy, and the limit of speed fixed by the new law 
being 12 miles an hour, no very sensational time was ex- 
pected, but most of the carriages raced when fairly out of the 
city. 

From Reigate the Boiled tricycles pushed on rapidly, 
reaching Brighton through the falling rain before 3 o'clock. 



The Duryea wagon came in at 20 minutes to 4, and the pilo- 
carriage of the president shortly before five. Closely follow- 
ing the latter came a number of Daimler carriages and 
omnibuses. Quite a number failed to complete the distance 
because of accident, and others preferred to turn back to the 
city, when they discovered that a storm was imminent. 

By a quarter to six, fifteen vehicles had arrived at the Hote 
Metropole, Brighton. The first to arrive was the BoUte tn- 
cycle, driven by the inventor himself, which is said to have 
covered the distance from Brixton, 48 miles, in 2 hours 53 
minutes. By 9 o'clock all who had set out to reach the desti- 
notion had done so. numbering 22 out of 35. Of the vehicles 
of the British Motor Syndicate all arrived before the banquet, 
at which the officials of the Motor Car Club, the mayor of 
Brighton and many invited guests were present. 

On Sunday a public exhibition of the vehicles was given on 

the sea road and on Monday a procession was held which was 

witnessed by the entire population of Brighton. 
On Tuesday the majority of the carriages returned to Lon 

don, the winners of the Paris-Marseilles race making extraor- 
dinarily fast time. 

Among the dist'nguished visitors was Gottlieb Daimler, 
inventor of the Daimler motor, who rode down to Brighton in 
a carriage of his own invention. 



First Daimler Carriage Built in 

England. 

We reproduce from the Autocar a picture of the first Daim- 
ler carriage built in England. It is rather an experimental 
machine than the finished commercial model, which, it is said, 
will closely follow Panhard & Levassor's most recent de- 
sign. It is described as follows : *' A deep U-shaped frame of 
angle iron forms the backbone, around which everything is 
built, in front of this is fitted the motor, a four horse-power, 
inclosed in a metal dome- shaped case, carrying the cooling 
water tank in front. This is placed immediately over the 
steering wheels, which are actuated by the lever handle shown 
in front, the two wheels working on jointed bearings giving 
differential steering. The driving wheels are placed at the 
other end of the frame, connected together by a compound 
shaft embodying a differential or balance gear by which they 
are both driven simultaneously, and yet automatically allowed 
to rotate at different speeds when turning. The driving shaft runs 
through a large box which entirely encloses the driving gear. 
This is a new invention of the Daimler Co , and may be 
broadly described as a modification of the Crypto dynamic 
principle, giving four speeds forward and one backward, and 
having the different wheels always in gear with each other. 
This gearing is connected with the motor by a strong shaft 
running down the centre of the machine. The oil tank is 
hung below the frame, as shown in the sketch, and the car- 
riage body, which is of the four-seated dogcart type, is light 
and carried entirely upon the upturned ends of two triple- 
leaved springs, being entirely separated from the engine and 
frame upon which it rests, thus reducing vibration to a mini- 
mum : a second handle immediately in front of the driver 
serves to regulate the diffeient speeds, and a powerful lever 
at the side applies the brake." 

On the same page will also be found an illustration of one 
of Mr. Pennington's latest ideas — a fighting motor car driven 
by a i6-hp motor and carrying two machine guns and four 
men with 5,000 rounds of ammunition. 
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To Race or Not to Race ? the Question 

in France. 



The discussion of the race question (not anthropological, 
but auto-mobile) hat* waxed hot in France. The leading scien- 
tific papers have devoted a great deal of their space of late to 
the testimony of experts and ** chai}ffeurs" in regard to the 
desirability of holding further speed contests,, such as the 
Paris-Marseilles-Paris race, recently conducted. M. Pierron, 
vice-president of the Touring Club of France, has published 
a letter, in which he deprecates any more such contests on the 
ground that they will endanger life and limb, and conse- 
quently when the fatal accidents happen, as happen they must, 
the authorities will impose restrictions on the use of motor 
vehicles and the public will become prejudiced against them. 
He regards the speeds of the last race as excessive. 

Another correspondent of the Touring Club Review takes 
exception to M. Pierron, and holds that annual races are 
necessary to enable new manufacturers to test their 
theories. 

As the subject is one of surpassing interest, officers of the 
Automobile Club decided to ascertain the attitude of the direc- 
tors and prominent members of the club as to the need of 
future races. 

The Count de Dion spoke most emphatically in their favor, 
holding that the industry is still experimental, and inventors 
and manufacturers are dependent upon race contests for a 
thorough test of their vehicles. The desired end of simplicity, 
durability, lightness and power he believes will be better 
obtained by races than in any other way, as competition or 
rivalry is the life of invention as of trade. 

M. Berlier, another prominent member, looks upon races as 
a necessary stimulant to the inventor and manufacturer. He 
favors two contests for next June ; one a pure speed contest of 
about 200 miles, open to all comers, and preceded by pre- 
liminary trials to determine those eligible ; and a second 
competition for heavy vehicles, delivery wagons, vans, etc., in 
which other practical points would be taken into consider- 
ation. 

These contests, together with an exhibition advertised far in 
advance, would in M. Berlier* s opinion be the most satisfac- 
tory method of promotion. As regards a legal limit of speed he 
is opposed to it, believing that this should be left to the discre- 
tion of the operator, existing laws being sufficient to cover all 
cases of recklessness in the management of a motor vehicle. 

M. Gorges Berger, honorary president of the Automobile 
Club, and deputy of Paris, is of the opinion that the durability 
and power of petroleum vehicle motors has been fully estab- 
lished by the Paris-Mar .eilles race. He realizes the need of 
variable power and variable speed, but rather deprecates such 
tours de force as the last race, tinless the forced conditions are 
clearly understood and the normal conditions of practical use 
are held ever in view. 

M. Levassor, one of the pioneers of the art in France, feels 
his position as the winner of two successive races, and is 
somewhat loth to express himself. If he is in favor of another 
race, it will be ascribed to selfish motives, and if he is not in 
favor of another, it will be said that he is afraid to try his for- 
tune again. He therefore pre'^ers to abide by the decision of 
the majority. If a race is organized, he will compete. If an 
exhibition, he will exhibit All he wants is sufficient notice of 
the programme. 



M. Jeantaud, the prominent carriage builder of Pans, be- 
lieves in races, but thinks one or two competitions or exhibi- 
tions should be held annually. 

M. Collin, engineer and one of the officials of the Paris-Mar- 
seilles race, is quite emphatic in his approval of the race. He 
believes it is the duty of the Automobile Club to oiganize one 
every year for some time to come, supplementing it with a com- 
petition similar to that of \h% Petti Journal, in 1894, when prac- 
tical points were chiefly considered. He would not prohibit 
high speed, but leave the matter to the judgment of the opera- 
tor. The increased speed of 1896, he says, was made on the 
levels and in hill climbing, several of the carriages that com- 
peted in 1894 having coasted as fast as those of 1896. 

M. Leon Boiled, the popular constructor of the Boiled tricycle, 
frankly confesses his disbelief in the race, and fortifies his 
position with many reasons A course like that of Paris-Mar- 
seilles, in bis opinion, introduces conditions which are alto- 
gether forced and different from those met in practice, and fos- 
ters in the public mind the notion that the art of horseless loco- 
motion is in a far more embryonic state than it really is. The 
effect of the Paris-Marseilles race upon the English public he 
describes as unfortunate, because the delusions were now prev- 
alent there that a petroleum carriage canno t run over a 
dog without upsetting; that a steam vehicle cannot go a hun- 
dred miles continuously; that pneumatic tires crush even under 
the weight of a voiturette, etc., whereas in practice, at normal 
speeds, none of these things would happen. 

Races produce monstrosities. No railroad locomotive goes 
120 miles without stopping, and no person really cares to un- 
dertake so long a journey on the common road. The conse- 
quence is that the designer of a racing machine has to use a 
very heavy motor, capacious supply reservoirs, complicated 
lubricators; in short, to abandon entirely the commercial type 
for another which has no place outside of a race. He him- 
self did not care to enter the ordinary voiturette he is building 
for the market, because it is limited to 15 miles an h^ur and 
carries supplies of oil and petroleum for only about 80 miles. 
So he built a special racer, more complicated, less pleasing in 
appearance, harder to manage and more costly to run, but 
capable of making 24 miles an hour on a level and nearly 50 
miles an hour on a long descent. He does not regard this 
racing voiturette as an improvement over his other model, but 
rather a retrogression. 

Then, furthermore, M. Boiled thinks chance plays altogether 
too large a part in a race. If, as is contended, the incompe- 
tent manufacturer is sure to be eliminated by the race, the 
competent stand little better show because of accidents or in- 
cidents trivial in ordinary practice, but fatal in a race. 

The best means of perfecting a machine is to test it under 
the exact conditions of practice. 

No tourist wants to continue on his way in the midst of a 
tempest, which is so severe as to put a stop to railway traffic. 

Fortunately none of the operators were seriously injured 
during the Paris-Marseilles race, but serious or fatal injuries 
might have been sustained, with the result that the public 
would have looked with distrust upon the motor vehicle which 
maims or kills even its own inventors and manufacturers. 

M. Boiled, like others, feels bound to participate, however, 
should it t>e the wish of the majority to organize another race 
next year. 

M. Serpollet, inventor of the steam vehicles of that name, 
professes himself a firm believer in races, with certain modifi- 
cations. The last race, he believes, was fruitful of error be- 
cause speed only was taken into accotmt regardless of the 
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means employed to obtain it; /'. /.» complicated machinery, 
difficult to keep in repair; numbers of vehicles entered by the 
same manufacturer, and the fact that little attention was paid 
to the best general average. 

He favors a course from Paris to Boulogne and return, which 
could be covered in one whole day, an exhibition taking place 
at Boulogne the second day and the return on the third day. 

Each manufacturer would be allowed to enter two vehicles 
in each series. 

Speed would be given a certain number of points, but gen- 
eral average and freedom from delays en route would be 
equally important To determine the latter point the vehicles 
should be " controled " every 15 or 20 miles, and the prize 
should be awarded to the vehicle which had accomplished the 
journey in the least time, and had also suffered the least de- 
tention from derangement of its machinery. The con- 
dition of the vehicles on their return to Paris should also to be 
taken into account, under the direction of a committee of the 
club, to determine the condition of the motors, transmission, 
axles, wheels and general structural work. 

He does not regard races as dangerous, because those in 
charge of the vehicles are experienced and cool -headed men, 
who know perfectly well what is expected of them. The last 
two races prove this. 

*'I believe races have done much and will still do more for 
the cause of the motor vehicle," says the Count de Chasseloup- 
Laubat, a distinguished amateur and member of the Auto- 
mobile Club. The race is the best possible test of the qualities 
of a motor vehicle. Exhibitions he regards as useful in deter- 
mining more definitely the end to be attained and in deter- 
mining the different kinds of vehicles that are adapted to the 
various purposes. But even in this case awards would be 
difficult to render and would probably satisfy nobody. 

He believes in a long race, and asserts that accidents have 
been and are likely to be few. Only manufacturers, in his 
opinion,. should be allowed to compete in the great races. 

The speed question seems to him difficult of solution, and 
he recommends that a committee of the club take the subject 
under consideration. 

The Baron Zuylen de Nyevelt, president of the Automobile 
Club, prefaces his opinion by a broad assertion that the races 
of this and last year have been a powerful aid to the new in- 
dustry, but adds that he sees no reason for their continuance. 

The chief difficulty the industry now has to contend against 
is the lack of manufacturing facilities, as the few manufactur- 
ers are already taxed beyond their facilities, and now need a 
little relaxation from the race excitement to quietly perfect 
their models and equip their factories for the overwhelming 
demand. 

The Baron argues for a competition of heavy vehicles, carry- 
ing 15 to 30 persons and making eight or nine miles an hour. 
Five names, he said, had already been inscribed in this class. 
A competition for electric cabs was also on the club's pro- 
gramme, the Baron announced, for the first time, but he did 
not think it wise to weary the public and the manufacturers by 
too many such formidable contests as the Paris-Marseilles. 

M. Henri Menier, vice-president of the Automobile Club, 
said he was in favor of motors powerful enough to give high 
speeds, as they would make it possible to attain a high aver- 
age speed on up-grades and levels without risking one's neck 
on the down-grades. 

The race seems to him the only possible test of merit at the 
piesent time* A mere exhibition would cause more dissatis- 
faction. 



M. Armand Peugeot, of the Peugeot Company, believes 
that the three races already run have convinced the most in- 
credulous of the practicability of the motor carriage, and that 
their effect has been to stimulate the manufacture of motor 
carriages. While he is not opposed to further races, he sug- 
gests that new rules be adopted to govern them. 

He recommends one continuous course of about 175 miles, 
or twice that distance, in two stages. Such a course could be 
covered between sunrise and nightfall. Amateurs as well as 
manufacturers should be allowed to compete, and the widest 
liberty should be permitted to contestants in the matter of 
supplies and repairs en route. They should simply be re- 
quired to depart at a certain hour in the morning and to re- 
port at the controle on their return. 

In the matter of consumption of fuel for work done» he 
thinks interesting data might be obtained. 

The next race should not be held before 1898, in his opinion, 
t)ecause at least two years will be required to put into practical 
shape the new ideas gained from the Paris-Marseilles race. 
A race next June would probably bring to light nothing new. 
He does not see how speed can be successfully reg^ulated, nor 
does he think it should be. The skill and judgment of the 
conductor must decide v*hen high speed can safely be taken. 
In this matter prudence should be counselled among all ama- 
teurs and experts. 

An ideal race course, in M. Delahaye's mind, is one not ex- 
ceeding 30 miles in length, and offering varied conditions of 
road. Over this course the contestants would go back and 
forth under the strict surveillance of frequent controles and 
watched by an attentive public. 

In regard to speed, he does not favor any limits, preferring 
to leave the matter to the judgment of the conductor. 

M. R6cop^, chairman of the Race Committee of the Auto 
mobile Club, thinks the last two races have amply demon- 
strated the success of mechanical traction. He does not ap- 
prove of another race next year, rather advising exhibitions, 
where the different types of vehicles could be shown and 
stress laid upon simplicity, ease of control, absence of vibra- 
tion and odor, cost and appearances. 

High .speeds are not required in vehicles intended for the 
public highways, nor are they safe. 
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A Horse Cycle. 

President L. S. Wood bury,' of the Great Falls Iron Works, 
Great Falls, Mon., has in contemplation the construction of 
what he chooses to term a horse cycle, whereby a horse can 
propel a four-wheeled vehicle on ordinary ground at the rate 
of one mile in 59 seconds. The proposed machine can be 
made in two forms, either one of which Mr. Woodbury thinks 
will fill the bill. 

The first is in the form of an ordinary buggy. Instead of 
being hitched ahead the horse will occupy a position between 
the four wheels and eperate a sort of treadmill. Should the 
velocity be so great as to attract too much air, then it is pro- 
posed to inclose the entire machine — horse, rider and all — in a 
whaleback or torpedo-cut shell, the propelling operation to 
remain the same. The seat of the rider will be directly be- 
hind or above the horse. 
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Motors were recently used at Coventry, England, to bring 
votors to the polls during the municipal election. 
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An Enormous Tractor for Western 
Australia. 

The editor of The Hossblbss Age baa been in receipt of 
many inquiries front tropical or sparsely settkd countries for 
motor vehicles or tractors for transporting merchandise over 
common roads. Up to the present time it has not been possi- 
ble to record a sitcceseful attempt to build such a vehicle in 
this country, but a Western company bas finally taken the initi- 
ative — ihe Best Gasolene & Grade Oil Engine Works, of San 
Leandro, Cal. — and constructed for use in the mining regions 
of Western Australia a tractor or motor wagon equipped with 
power sufficient to haul other wagons, which will probably 
serve as an incentive to other manufacturers to build similar 
machines. This tractor, which is furnished with a 75-hp 
motor, is intended for service at the GMlgardie mines, 400 
miles in the interior, in hauling merchandise from the coast. 
The power developed is supposed to be sufficient to draw two 
wagons loaded with 130,000 pounds of freight at a spieed of 
four or eight miles an hour across'a desert land. 

The owners of the mines puiiled long over the problem of 
transportation facilities. Their properties were valuable, and 
the large numbers of men engaged there necessitated the pur- 
chase and transportation of supplies of provisions, clothing, 
etc., in addition to the machinery and miscellaneous material 



required in a Urge mining settlement A railroad was out or 
the question, as the cost of it would be too great for tbe indi- 
vidual needs of tbe miners, and the whole country traversed 
by It would t>e a desert. Consequently the owners of the mine 
decided that a motor road vehicle was the only practical solu- 
tion of the difSculty, and after some investigation gave the 
order to the aliove concern. 

Tbe fuel will be crude pietroleum as described in the January 
issue of The Horseless Age, p^e 15. 

One of the chief difficulties Mr. Best encountered in the de- 
signing of this vehicle was the water jacket for cooling the 
cylinders of the motor, as no water is to be bad during almost 
the entire journey, but a satisfactory solution of the difficulty 
was found in the roof of the tractor, which is composed of 1,100 
feet of water pipes, into which the water passes and returns 
again to the tank after being cooled. In this manner the orig- 
inal supply of water does duty over and over again, witb small 
loss by radiation, and tbe cost of operation is reduced very ma- 
terially. 

Su (Re ient crude petroleum and water are taken along for the 
400- mile run. 

The main driving wheels are S feet in diameter and buve 
tires 14 inches wide. 

The motor has four cylinders, and speed is reg^ulated t>y fric- 
tion clutches. 
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FOREIGN N0TE5. 



Motor vehicles are to be introduced in Auckland, New Zea- 
land. 

£. J. Pennington announces that he has taken up his per- 
manent abode in England. 

The identical No. 6, which won the Paris-Marseilles race, is 
now on exhibition in the window at No. 40 Holborn Viaduct, 
London, which is headquarters of the Motor Car Club. 

One of the newcomers in the English field is the Steam Car- 
riage and Wi»gon Company, of Chiswick, who are prepared 
to build steam vans to carry from one to two tons, under the 
Thomycroft patents. 

An electric tandem bicycle has recently been experimented 
with in England for pace making. A storage battery is em- 
ployed, and auxiliary pedals enable the riders to supplement 
the power of the motor. 

Gautier & Wehrl6 have just brought out a new petroleum 
motor carriage, which is described as rather ** American" in 
style, and of extremely light construction, weighing only a 
little more than 500 pounds. 

The London Electric Omnibus Company has put several 
'buses in service between Liverpool Street and Hammersmith, 
and intends to increase the number gradually until 100 are 
running between various points in London. 

As a sample of what some of the leading carriage builders 
of Paris are doing in our line we reproduce a model from the 
warerooms of N. Belalette, 24 de TAvenue des Champs 
Elysees, which is much admired for its style and elegance. 

The Automobile Club are now considering plans for the pro- 
posed race of heavy vehicles scheduled for next July. It is at 
present thought the limit of weight carried by each vehicle 
will be fixed at 10 persons or "places," each place being fig- 
ured at 225 pounds, baggage included. 

On Oct. 24 a run of motor vehicles was made from Lon- 
don to Brighton under the auspices of the Motor Car Club. 
The journey was undertaken with the consent of the necessary 
authorities, and its object was to give the officials who are pre- 
paring the new regulations governing motor traffic an object 
lesson in the control of the new vehicles. 

The fourth annual Salon du Cycle, which opens at Paris, on 
December 12th, and continues until the 27th, will have a 
motor vehicle section much larger and more interesting than 
the show of last year. Among the new vehicles will be an 
electric one built by M. Jeautaud, the well-known carriage 
builder of Paris. 

The annual Lord Mayor's Procession in London this month 
was rendered memorable by the appearance in it — for the 
first time — of a motor carriage piloted by *• Sir" Harry J. 
Lawson, the *' motor king" of London. As the stoppages in 
line were very frequent it was an excellent test of the control 
of the new vehicle* and thousands of spectators gave testi- 
mony of their appreciation €n route. 

It is proposed to put 300 electric cabs in operation in the 
streets of London as soon as they can be built. A company, 
called the London Electric Cab Company, has been organized 
under license from the British Motor Syndicate, to promote 
the enterprise, and offices have been opened at 6 Old Jewry, 
London, £. C* Th^ leading spirits in the company figure a 



daily profit of oyer $1. 50 per cab under the present renting 
system, making an annual profit of nearly $200,000. 

Serpollet, the well-known French inventor of steam vehicles, 
IS seeking new laurels by invading the field of light vehicles, 
which up to the present time has been almost wholly monopo- 
lized by the petroleum vehicles. He has just completed an 
experimental tricycle for two persons, which is said to be capa- 
ble of a speed of 18 miles an hour. The boiler, of lo-horse 
capacity, is of an improved Serpollet pattern, and the weight 
of the vehicle is about 1,200 pounds. M. Serpollet states 
that he did not enter this vehicle in the Paris-Marseilles race 
because it was entirely experimental, and not adapted to so se- 
vere a test. 

M. Ren6 Varennes is opposed to a repetition of such a 
course as the Paris-Marseilles. Any one who is not con- 
vinced by the one just run cannot be convinced. The limit 
of speed with safety, in his estimation, depends upon the 
weight of the vehicle. A motor carriage weighing less than 
a ton with its passengers, may safely attain a speed of 
18 or 20 miles an hour, while a three-ton vehicle (load in- 
cluded), could scarcely exceed 8 or 9 miles an hour with safety. 
By this he states that he means the maximum speed allowed 
under the most favorable conditions. It is not speed itself 
that is dangerous, he says, but speed under dangerous condi- 
tions. 

M. Michelin, inventor of the Michelin pneumatic tire, and a 
large manufacturer of the lighter sort of motor vehicles, called 
motor cycles, enlarges upon the poetic or scenic phase of the 
motor vehicle moving at high speed, and compares it with the 
view from the railroad train, where the close confinement, the 
tunnel, the station, etc., combine to the discomfort of the 
traveler. He does not believe high speeds are dangerous if 
the vehicle ts properly built. Some motor vehicles he would 
not care to ride in at 12 miles an hour, others he would 
feel perfectly secure in at a mile a minute. To determine 
whether a vehicle is safe or not he knows of no better test than 
a race. The proposal to hold races on race tracks he depre- 
cates, as be thinks the operator should have perfect freedom to 
choose his speed at his own risk. 
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Petroleum Tugs for the West Indies. 



The Hamburg- American line has recently acquired two steel 
tugs, about 30 feet long, each furnished with a lo-hp 
petroleum motor, and capable of hauling a load of 300,000 
pounds at a speed of over nine miles an hour. These tugs are 
to be stationed in the West Indies, and will be carried from 
one port to another by the steamers of the Hamburg- American 
line for the purpose of hauling lighters. The company is thus 
independent of any local deficiencies in the lighterage. The 
petroleum motors are of great advantage, as they are ready 
for starting upon short notice and require no boilers or coal 
bunkers. 
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Enoch Prouty, president of the Prouty Company, 334 Dear- 
born Street, Chicago, III., has recently taken out a series of 
patents on a system ot propelling vehicles, which is the result 
of several years of study and experiment. These patents em- 
brace a gasolene motor, which is said to emit no odor, to be 
extremely simple and to require very little water for cooling ; 
a transmission device applicable to all classes of vehicles, and 
a muffler. 
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Recent Patents on Qas Engines, Ho- 
tors. Etc. 



S7o.5oa Gasolene or Va/inr Engine; Enoch Prouty, 
Chicago, 111., flMignor to Olive S Prouty and Enoch Pronty, 
same place. Filed Nov. i, iS'fS. Serial No. 367.600. 

570,501. Pifaier Transmitter for Road Wagons; Enoch 
Prouty. Chicago, III. HS-siRnor of one-half to Olive S. Prouty, 
same place. Filed April 27, 1806. Serial No. 589,186. 

S70.5'>*- Muffler Jar Engines; Enoch Prouty. Chicago, 
111., assignor to Olive S. Prouty and Enoch Prouty, same 
place. Filed May iH. 1896. Serial No. 591.934. 

570,613. Boat Prope/line Attachment; Samuel M. Smith, 
Mia Dcapoli^. Minn. Filed Nov. 16,1895. Serial No. 569,151. 

570,649, Gas Engine; Rolf J. Rolfspn, San Francisco, 
Cat., assizor of one half to Samuel S. Simrak and Albert R. 
Herman, same place. Piled Hay 16, 1895. SerialNo. 594,511. 

570.952. Self- Propel ting Vehicle; Reuben H. Plass, 
Brooklyn. N, Y. Filed April 20, 1895. Serial No. S46.SSS- 

571,147. Combined Steam and Explosion Engine ; Waller 
Bamsdale. Plover, Wis. Filed May 11, 1895. Serial No. 
548.968. 

571,139. Internal Combustion Engine: ChariesW. Hnk- 
ney. Smetbwick, England, assignor to Taugyes, Ltd., Birm- 
ingham. EnKland. Filed Feb. 24. 1696. Serial No. 580,454. 
Patented in England. Nov. 27. 1893. SerialNo. 12,753. 

571,206. Device for Con-veriin^ Motion; Weston E. Wat- 
kins. Phelps. N. Y.. assignor lo William A. White, same 
place. Filed Jan. 28. 1896. Seiial No. 577.16S. 

571,126. Traction Engine ; Ransom S. Angel), Cakes. N. 
D. Filed June 20, 1896. ' Serial No. 596,181. 



571.447. Gas Engine; Charles A. Kunz«l. Jr.. Hoboken. 
N. J. Filed Dec 10. 1895. Serial No. 571,686. 

571.448. Gas Engine Governor ; John W. Lambert. An- 
derson. Ind.. assignor to the Buckeye Manufacturing Com- 
pany, same place. Filed March 5, 1896, Serial No. 5B1.960. 



571,498. Gas Engine ; EmilRappe, Chicago, III, assif^or 
In Harvey J. Hopkins. Pleasantville, Pa. Filed Jan. 29, 1894. 
Serial No. 498.355. 



571,679. Device tor Converting Motion ; Van Rensselaer 
McCuUough and Morgan McCullough, Vemonia, Ore. : said 
Van Rensselaer McCullough asj^ignor to said Morgan McCul- 
lough. and said Morgan McCullough assignor of one half to 
Timothy J. Hoare, Miltnomah Company, Oregon. Piled 
June i8 1B94. Renewed April 30. 1896. Serial No. 589.788. 



571.879. Variable Speed Countershaft. Britain Holmes. 
Buffalo, N. Y., assignor to James Sangster, same place. 
Filed May 2o, 1895. SerialNo. 549,882. 
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051. Motor Vehicle. James P. Duryea, Springfield, 
assignor to the Duiyea Motor Wagoa Company, same 
Filed March 6, 1896. Serial No. 582.102. 
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ANTED.— The Horseless Age.— Num- 
bers 1, 2 and 3 of The Hobsblbss ' Acs 
(November and December, 189S, and January, 1896.) 
will be exchanged for later or current numbers at 
the sender's option. The Hoeseless Age, 2.6 
William Street. N. Y. 

A SUCCESSFUL INVENTOR AND DESIGNER 
of Gas, Gasolene and Kerosene Motors, for 
stationary and road purposes, desires a situation in 
which he can have a moderate salary and an interest 
in his inventions. Address "OHIO," care The 
Horseless Age. 

WANTED. — To correspond with manufactiuers 
who could undertake to build 50 gasolene or 
kerosene motors for driving ordinary 14-foot street 
cars, and a gasolene locomotive for light traffic on a 
24-inch gauge line. Address N. ESCALANTE 
PEON. Box 8, Merida, YucaUn, Mexico. 



New York Motor. 

Operated by OASOLENE. CARBONATED Oa or OAS. 
PRICE tiBO.OO. 

Adapted to drlTc 

tiiiig Fans. 

Pumps. Ice Cream 
lers. Soda and Beer 
ttle Washers, Meat 
inders. Sausage Ma- 
nes, Small Launches, 
Shaft, and all Light 



ForStationaryaae, 
a Water Tank, Bat- 
tery, and Indnction 
are furnished. 

For Launch, aPric- 
tion Clutch for Re- 
versing Propeller 
Wheel is furaiahed. 




572,036. Wheel with Electrical Motor-Hub for Vehicles. 
Charles Theryc, Marseilles, France. Filed July 31, 1896. 
Serial [No. 601,271. Patent^ in France Jan. 30, 1896. Ka 



Ne-w Yorlc Motor Company, 



11 Mu 
How la TBanlBf order at 



ray St., Now York. 
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The ** Noise '* Question. 



Advocates of a perfectly noiseless motor car- 
riage should look about them and study other types 
of road and track vehicles. 

Noise is inseparable from locomotion, and the 
higher the speed, as a rule, the greater the noise. 
The trolley is second only to the locomotive in the 
noise it makes in motion. This noise, a buzzing or 
whirring sound due to the rotary action of its motor, 
can be heard a long distance, and in spite of the 
complaints of the nervous and the invalid, is not 
an unmixed evil. The trolley is built for relatively 
high speed in public streets, and the further its 
danger signals can be heard the greater the speed 
it can with safety attain. The trolley virtually has 



two danger signals, the gong and the whirr of the 
motor. The gong is an emergency signal, used 
when an obstacle is seen immediately in its path, 
and the person hearing it knows at once the kind 
of vehicle that is approaching, for all have come to 
associate the gong with the trolley. Hence, through 
force of habit, one sense helps the other. If the 
eyes are averted, as often happens, the ear **sees" 
the approaching car, and the will is enabled to act 
quicker than it otherwise would, and carry us out of 
danger. The use of this peculiar signal, therefore, 
saves time in critical moments, and in street traffic 
time means life and limb. But the whirr of the 
trolley, ascending in the scale as the speed in- 
creases, is even more characteristic of that vehicle 
than the gong, for the latter warning is also in use 
on ambulances and fire apparatus, while the hum 
of the motor is all its own, and but for it the gong 
would have to be rung more frequently than it is. 

The necessity of similar warning disapp:ars in 
the horse vehicle for the reason that the horse an- 
nounces his coming with his hoofs, and the animal 
himself has some skill in avoiding danger, but car- 
riages propelled by power within, especially when 
equipped with rubber tires, are required to use sig- 
nals to warn pedestrians of their approach. If 
this precaution is demanded by law in the case of 
the horseless carriage and not in the case of the 
horse carriage, the advantage as regards noise 
surely seems to He with the carriage that goes 
without horses./ What the authorities complain of, 
evidently, is tHat the new vehicle is too noiseless, 
while some of the literary critics of the new vehicle 
find it too nois]i . The explanation of this incon- 
sistency is not far to seek. From their point of 
view the civil authorities are right. The motor 
carriage in its present stage of development makes 
less noise in ntoiton than ahorse carriage. At rest, 
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of course, the advantage is with the horse, but on 
the road the animal sends his warning message 
further than the motor. On this account, and be- 
cause the motor carriage is new and the public are 
unaccustomed to it, the authorities very properly 
demand a danger signal to guard against accidents. 
As to the critics who find the new vehicle too noisy, 
their perception of kind in noises is much keener 
than their perception of degree. The noise of the 
motor is new, and the noise of the horse is old. I 

But is it desirable that the motor carriage should 
be noiseless in its operation (the term noiseless is 
used comparatively)? We have contended that the 
characteristic whirring sound of the trolley is not 
without its public benefit. May it not also be true 
that public benefit will result from the peculiar 
sound which the machinery of the motor carriage 
will produce when in motion? Will it not also be- 
come familiar, and, being heard at some distance, 
render the use of an emergency signal less fre- 
quent? The machinery of the motor carriage will 
not make so noticeable a noise as that of the trolley, 
because the power generated is much less. 

The bicycle is the most noiseless of all vehicles. 
Constant complaints are made against it on this 
ground, and for this reason no vehicle is compelled 
to use its emergency signal — the bell — so fre- 
quently. 

The motor carriage cannot compare with the 
bicycle in noiselessness, but if it must be provided 
with an emergency signal, the question arises — 
what signal shall be chosen ? If the gong is 
adopted the motor carriage will be confounded with 
the trolley ; if the bell, it will be confounded with 
the bicycle, and accidents will result which might 
have been prevented if a distinctive signal had 
been used. 

The tinkle of the bicycle bell is peculiar to that 
vehicle, and is familiar to all but the aged and in- 
firm. On hearing it one is immediately aware of 
the proximity of a bicycle and takes precautions to 
avoid its path. A gong would be disproportionate 
to the size of the bicycle and would lead to con- 
fusion in the public mind. The ear would not be 
able to distinguish the bicycle from a trolley, and 
the eyes would have to supplement the ear, involv- 
ing a loss of time. The same confusion would 
result if the gong or the bell were adopted for the 
motor carriage. Both signals are already pre- 
empted, and the motor must look further for its 
warning. 

The whistle, which has been selected by a few 



motor inventors, is too suggestive of the locomotive 
and of steam in general. The only alternative, 
then, seems to be the horn, one form of which is 
now in uso among the French manufacturers. The 
bicycle sizes have been imported into tliis country 
to some extent by dealers in sundries, and not long 
since they became the popular signal in Washing- 
ton, D.C., but their tone was so little appreciated by 
the horses of the Capital that the city authorities 
forbade them entirely. In discarding the horn 
and the whistle in favor of the bell, the American 
bicycle rider has done wisely, for the bell is best 
suited to the wheel, even on grounds of sentiment. 
The whistle and the Paris horn are quite unsung 
in the anthology of the bicycle, while the bell is 
the source of inspiration for many a tuneful lyric. 

The sound emitted by the Paris horn is not a 
musical one, but a danger signal should startle rather 
than please. The quality of the sound might eas- 
ily be improved, and so, probably, might the qual- 
ity of the rubber bulbs, which are said to crack 
under frequent pressure. 

If the horn is not to be chosen as the danger sig- 
nal of the motor carriage, what is ? The question is 
of more importance than appears on the surface, 
and the editor would gladly receive opinions from 
readers. 



Hr. Sennett's Plan of /Manufacture. 



Alf. R. Sennett, a well-known English engineer, 
who has devoted a good deal of attention to horse- 
less road locomotion, gives his views on this sub- 
ject in a letter to the editor of the London Engineer 
of Dec. 18. After pointing out that England was 
the birthplace of the motor vehicle, and that as 
early as 1831 steam stage coaches were running 
reglarly and satisfactorily between Cheltenham and 
Gloucester, he refers to the ** railway mania,'' 
which, together with the opposition from the horse 
interests, exiled the motor vehicle from the shores 
of England for two generations. 

In contrast with the enormous sums which the 
British public now appears to be paying for French 
patents, he cites an instance where the tables were 
turned at this early day, a French company having 
paid ;^16,000 for an English motor patent. 

The French inventors, he believes, have confined 
their attention too closely to the pleasure carriage, 
which in its present form he finds lacking in the 
luxury which characterizes the productions of the 
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British carriage manufacturer. Nor does he see in 
the '* motor car " a dangerous rival of the horse for 
private pleasure service. The delivery wagon and 
heavy merchandise truck he thinks the legitimate 
field of the new locomotion, and the motive power 
for this purpose, in his opinion, is steam. He 
says: 

"There is, however, a side to the horseless road 
locomotion movement which should be fraught with 
the greatest advantage to our country, and that 
is the mechanical road transport of goods and the 
public conveyance of passengers. Occupying the 
first position in this relation, undoubtedly, is the 
adaptation of mechanical road transport to the exi- 
gencies of modern agriculture; then to passenger 
transport, by means of omnibuses, with the horse- 
drawn prototype of which our streets have now be- 
come so overcrowded; and lastly — but of vast im- 
portance — the delivery of all kinds of goods, not 
only by forwarding agents, but by all classes of our 
tradesmen. For such work, with the exception of 
the very lightest type of trade delivery cart, there 
can be no shadow of doubt that the most suitable 
motive power we possess to-day is steam, and after 
that, for urban service, electricity. In regard to 
these the engineers of this country certainly require 
no extraneous assistance, either from the Continent 
or elsewhere, and my great wish in craving space 
in your columns is to draw public attention to this 
fact. With regard to petroleum motors, undoubt- 
edly there is a vast field in store for these so soon as 
they shall have sufficiently developed to become ap- 
posite for fulfilling the conditions required of them 
in this relation." 

He then suggests a way in which he thinks this 
change in road traffic can be most speedily accom- 
plished, and that is by the friendly co-operation of 
English engineers and carriage builders. He rec- 
OQimends that ' * neither carriage builders nor en- 
gineers shall construct self-propelling vehicles out- 
right, for neither are fitted for such work, but that 
the vehicles should be designed in such a manner 
that the portions properly appertaining to each class 
of manufacturer should be kept distinct. This is 
quite a simple matter if the vehicles be designed on 
common-sense principles, namely, if the body be 
kept quite distinct from the underframe, as in the 
construction of railway coaches. This being done, 
there is nothing to prevent our engineers from 
making their underframes complete with their 
motors in large quantities, turned out to gauge 
and template, with the maximum of economy ; 
while, on the other hand, our carriage builders 



would have nothing new to trouble themselves with, 
but would be kept busy in utilizing their great ex- 
perience in the construction of bodies, comprising 
elegance, comfort and high quality of workman- 
ship and finish. " 

Mr. Sennett closes his communication by pre- 
senting a plan for the formation of a motor vehicle 
company on lines very different from those that are 
being followed by other promoters in England to- 
day. Not a farthing should be paid to vendors or 
patentees in this novel enterprise, but every penny 
would be available for working capital, and the 
machinery of these vehicles would be built by ex- 
isting British engineering firms, and the bodies 
by existing British coach builders. Such a grand 
coalition would, in Mr. Bennett's estimation, 
be productive of great benefit to both trades as well 
as to the consumer, who would be relieved of the 
tax of heavy royalties paid for foreign patents by 
overhasty investors. 

We shall not comment on Mr. Sennett's views in 
regard to the comparative merits of the diflFerent 
motive powers now offered for the propulsion of 
vehicles, nor shall we discuss at length his opinion 
that the motor pleasure carriage has no future in 
England, because they breed such fine horses and 
have such majjnificent equipages there. Mr. Sen- 
nett, in common with many others on both sides of 
the Atlantic, fails to comprehend the full scope of 
this new industrial movement. But the plan of 
manufacture which he outlines savors so strongly 
of a popular error that has already been responsible 
for many abortive results in motor vehicle building, 
that attention should be directed to it. We refer to 
the idea that the motor carriage is a piece of patch- 
work, composed of ready-made parts. We have 
carriages, we have motors, we have belts, chains 
and gears, ergo we have motor carriages; so reason 
thousands, and so, apparently, does Mr. Sennett. 
Among the unmechanical this error reaches the 
point of absurdity, where it is imagined that all one 
need do to make a motor carriage is to buy a motor 
and screw it onto any present type of carriage and 
bowl merrily away. 

One of the chief reasons he mentions in favor of 
the plan he proposes is that British carriage build- 
ers "would have nothing new to trouble themselves 
about." They would build the carriage bodies in 
their existing factories, while engineers would build 
the motors in existing foundries, and these separate 
productions would be joined together, and all would 
go well. 

This doubtless sounds easy, but it ignore? one 
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great truth. All industrial movements have their 
leaders in organization as well as in invention. 
These executive leaders build up independent plants 
of their own, where all processes can be under their 
own supervision, and the ultimate ideal for which 
they are striving can be better realized. First come 
the engineers, who design a symmetrical and prac- 
tical machine, every* part adapted to its special pur- 
pose, and not merely imitates! from some other 
form of construction. Then come the manufac- 
turers and organizers to put into tangible shape 
the ideas of the engineers. But first we must have 
the true conception of the subject, from which will 
come the true type of the motor vehicle. 

It is not probable that the motor vehicle industry 
will differ much in its development from other in- 
dustries of recent date. Large factories will spring 
up wherein vehicles will be made complete, or 
nearly so. A few parts may be turned out in the 
early stages by other manufacturers holding patents 
or special processes, but the unmistakable tendency 
is to the development of large independent factories. 
Later, specialization will strongly assert itself and 
large manufacturers of parts or accessories will find 
a place according to the law of the division of 
labor. 

Pioneers in the development of the motor 
vehicle welcome to the fold all who with brain or 
capital desire to forward this great industrial move- 
ment. But let none who contemplate lending their 
aid be consoled with the belief that they will have 
"nothing new to trouble themselves about." The 
attitude of the carriage builders up to the present 
has been too much that of onlookers rather than 
students, and if they wish to take a worthy part in 
the new industry, they should forthwith begin to 
trouble themselves about something new and pro- 
duce something new besides. 



That " Hotor Derby." 



The Motor Car Club announces a grand tourna- 
ment to take place next May in the neighborhood 
of London. One of the features of this tourna- 
ment, and evidently its chief feature, judging from 
the language of the secretary's announcement, is 
to be a " Motor Derby," or a straightaway race for 
one mile, over a level course. The club's chief 
prize and commendation are to be reserved for the 
vehicle which first makes a mile in one minute. 

In booming stocks and dividends has the Motor 
Car Club quite lost its senses that it should father 
such folly as this ? On all sides people are waiting 



for practical vehicles. Honest work is needed i^ 
shop and study to develop and perfect the different 
types for every day use. But the Motor Car Club 
seems unable to treat the subject seriously and in- 
vites us away from our duties to take part in its 
May madness. Nothing more mischievous could be 
devised at this juncture. A ** Motor Derby" next 
May, with carriages striving to make a mile a min- 
ute, would be an international calamity, and under 
such provocation the Local Board would be justified 
in reconsidering its rules in relation to speed and 
putting bits in the mouths of these horseless Hot- 
spurst 

Happily not all believers in the motor are bereft 
of their senses. There are two distinct branches of 
the business now — the motor and the promoter. 
The intelligent investor and purchaser will have no 
difficulty in discriminating between them. 



Advent of the Business Wagon. 



While most inventors on this side began at the 
pleasure side of the motor vehicle — probably through 
foreign example— others have been working on the 
business wagon, which offers a still more inviting 
field. We publish in this issue an illustration of 
the first motor van built and operated in the United 
States. May the type increase and multiply I 
There is sore need of them in cities, and once they 
are within reach the heavier work wagon cannot 
be far away. 



Engine Versus Motor. 



Patent reports and other current literature show 
that some inventors are yet wedded to the term 
'* engine" as applied to a source of power for road 
vehicles. This is a mistake. The term, with all 
its reminiscences of licensed engineers, boilers and 
ponderosity, should be rigidly excluded from the 
literature of road locomotion. Let the true word 
motor come in, as the old year gives place to the 
new, and fully occupy the field which is its right. 
It represents a new idea, in which the licensed en- 
gineer, the boiler and the ponderosity have no 
place. It represents the light, the economical, the 
safe and simple power soon to be in common use 
upon the common roads. From this time forth 
let the engine be relegated to the factory and the 
railroad. 
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The English Hotor Bubble. 

One of the leading- articles in the Antomotor and 
Horseless Vehicle Journal for December is a vigorous 
arraignment of the British Motor Syndicate, Ltd., 
and its recently issued prospectus, in which the 
promoters of the company claim that they have a 
monopoly of all the valuable patents essential in the 
construction of motor vehicles, and that their jQ\ 
shares are now sold for ;^3 in the stock market, 
making- their stock ;^5,000,000 in value. 

The editor of the Automotor points out many 
misstatements and absurdities in the prospectus, 
furnishes affidavits from persons of influence whose 
names were used therein without authority, and 
altogether casts discredit upon it. 

While the amount of cash actually paid into this 
bubble up to the present time is not so large as its 
promotors would lead the public to believe, it is 
large enough to prompt our contemporary to close 
its strictures with these warning words : 

** If the promotors of the issue wish to give an 
earnest of their repentance for the wrong which 
they must be conscious of having attempted to 
commit they will voluntarily return the money which 
they have received. If they do not their last state 
may be worse than the first — as a court of law may 
compel them to make the sacrifice." 



**ninioiisJn It." 

Who says motor patents are valueless ? The 
British Motor Syndicate, Ltd., started with a capi- 
talization of a few thousand pounds 12 months 
ago, and now the chairman of the company states 
that with a capitalization of ^^1,000,000 the £l 
shares are freely sold in the market at jQ2>, Wall 
Street should blush for shame, and go over in a 
body and sit humbly at the feet of Chairman Law- 
son and his associates to learn the art of booming 
stocks. 



An American Steam Carriage. 

Early in the present month a motor carriage was seen wend- 
ing its way over the "road from Boston to Providence and 
thence to Stonington, Conn., where, in consequence of a storm 
setting in, the traveler shipped his vehicle to New York by 
steamboat. 

It was a steam carriage built in the shop of George E^ 
Whitney, designer and builder of marine engines. East Bos- 
ton, Mass., for C. D. P. Gibson, Jersey City, N. J. 

The carriage has bicycle wheels and pneumatic tires, tubu- 
lar steel frame, chain and sprocket drive, and is controlled in 
all its movements by a single lever. 

The engine and boiler together weigh in pounds, the 



engine being clamped to the side of the boiler and working 
vertically thereon. It is capable of developing a little over 
four horse-power, and is geared four to one. 

Gasolene is employed for fuel, and the gasolene and water 
tanks are both placed within the box of the carriage, behind 
the seat. Sufficient water can be carried to last for a journey 
of 40 miles. 

The steering wheels are pivoted at the hub, and the steer- 
ing apparatus and whole front gear are fully compensated 
for all inequalities of the road. 

The weight of the rig with full supplies is about 700 pounds, 

Mr. Gibson states that he had no difficulty in making good 
headway over all conditions of roads, which are unusually bad 
now in this section of New England. 



ilotors at the Crystal Palace. 

The annual bicycle show at the Crystal Palace afforded 
motor promotors little opportunity for display this year. Ow- 
ing to the extent of the cycle exhibits but a few secured spaces 
adjacent, namely, the Pennington interests, which had a big 
display ; the Crypto Cycle Co. also exhibiting Pennington 
motors ; the Lane Co,, exhibiting a carriage fitted with a 
double-cylinder motor, which, it is claimed, gives two im- 
pulses each revolution, a tricycle propelled by a two-cylinder 
gasolene motor and a steam bicycle. The Lane motor is 
somewhat interesting. The explosive charge is first drawn 
into the upper end of the cylinder and the valves are filled in 
the piston itself. Upon the forward stroke the charge passes 
through these valves behind the piston, and the return of the 
piston compresses the mixture and simultaneously draws in a 
fresh charge. The compressed charge being exploded, and 
the piston having traveled about one-third up the cylinder, 
the exhaust port is opened, the burnt gases escape, the exhaust 
port closes again, and the new charge, already before the pis- 
ton, flows through its valves to be compressed and exploded 
behind the piston in its turn. 



Robert J. nillion's System of Trans- 
mission. 



Robert J. Million, Monticello, Ind., is building a motor 
buggy for his own use which weighs only about 300 pounds. 
It is steered at the hub by a lever and controlled by a brake 
operated by the foot and at the same time controlling the 
throttle. 

Power is transmitted direct from the motor shaft to the rear 
axle without the use of belts, chains, friction pulleys or cog 
gears, adjusting itself automatically to the load. For a hard 
pull speed is reduced to one-third of the high-speed limit, 
while three times the power is developed. 

This principle of transmission, Mr. Million believes, is appli- 
cable to all classes of vehicles, light and heavy. 



The George N. Pierce Co. has been organized at Buffalo, 
N. y., to manufacture bicycles and road vehicles. The capi- 
tal stock is $280,000, and this company succeeds Geo. N. 
Pierce & Co., well-known manufacturers of bicycles. 

Herrick & Burke, 150 Nassau Street, New York, have taken 
up the electrical end of the motor vehicle, and are prepared to 
give the benefit of their wide experience as designing and con 
structing electri<^al engineers to inventors and companies wish- 
ing expert assistance of this kind. 
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The Altham Hydrocarbon Hotor. 



George J. AUham, an inwentor of Fall River, Mbra., is re- 
ported to have perfected the hydrocarbon motor on which he 
has been engaged for several years past, and the Boston /fer- 
ald of a recent date contains a fuU-pBKc article on the inventor 
and the invention. 

The chief claim made for the Altham motor is that it dis- 
penses with the water jacket, air being employed to cool the 
cylinder, mixed with gas in such proportions in the cylinder 
that the temperature of the latter is said never to exceed that 
of the steam cylinder using steam at a pressure of -ioa pounds, 
i. e., 380 degrees. 

We reprint the following description of its operation: "There 
are two separate air supplies, one to the combustion chamber 
directly where the oil is volatized into gas and by the addi- 
tion of air made into an explosive compound, and the other 
where it is taken in for the purpose of clearing out the 
products of comtnislion. In tbe lower and inclosed part of 
the motor on one side Is a port through which air is drawn for 
the purpose of cooling the cylinder. This is effected by means 
of a slot or elongated opening in a plate attached to tbe 
crank-shaft which operates at one section of its revolution asa 
valve to close the port against the inlet or outlet of air. Tbis 
slot is apposite the port on the upward stroke of the piston, 
and, when the latter has reached its zeuitb. the slot has passed 
the port, and the downward stroke sends the air drawn in Up 
to the cylinder through a tube, where it drives out the gases 
produced by combuition. At the next stroke it delivers 
more air — for the impulse is given every second stroke, so that 
when the next charge is delivered tbe cylinder is thoroughly 
cleared of jjases and filled with air, which not only completes 
combustion, but acts as a kind of cushion to the explosive im ■ 
pulse, making it a sustained impulse, like that of steam. 
imstead of or.e that spends its energy .in the first part of the 
stroke. 

"The impulsive explosion does not occur in the cylinder pro- 
per, but in an outside combustion chamt>er, connected in sucba 
way as to keep the explosive charge separate from the air in 
tbe cylinder until the instant of ignition. Not only does the 
air in the cylinder act an a cushion to the explosive impulse, 
but by mingling with the latter lowers tbe temperature of the 
charge materially, with no loss of energy in the larger volume 
in tbe cylinder, as there is in the charge itself ; so that while a 
lower temperature is thus secured, the volume of ibe combined 
gases is so much larger that a sustained impulse like that of 
steam is secured, instead of a violent one, which calls for 
heavier construction, and especially for heavier tly wheels. 

"Another advantage obtained in the Aliham motor by 
thoroughly removing all products of combustion after each ex- 
plosive impulse, and filling tbe cylinder with air, is that ex- 
plosions can be made more rapidly in it than in ordinary gas 
or oil engines, and thus, m the case of a road motor, greater 
speed can be attained. The little motor here illustrated, 
weighing but 25 pounds, runs at a speed of 2.000 revolutions 
j>er minute {dehveiing to the machine operated 1,000 revolu. 
tions) : its tly wheels weigh only six pounds, and it has been 
tested to deliver two-thirds of a horse-power. This little motor 
attains the speed indicated, and does its work with very little 
vibiation. " 

The methods of supplying the petroleum to the vaporizer 
and of igniting tbe charge, are said to be highly ingenious, but 
are not described. 



Several dilTerent sizes of the Altham motor have already 
been constructed, one of two-thirds horse-ffower. a second of 
six horse-power and another o( 30. The weight of tbe six- 
horse motor is 200 pounds, and Mr. Altham is t 
ing a carriage propelled by it. 
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Recent French Models. 



We give our readers in this issue illustratiuns of a number 
of tbe carriages which competed in the Paris- Marseilles 

Of these Nos. 6, 8 and 5, Panhard & I^e vassal's', are pro- 
pelled by Daimler motors of four or six horse power. These 
motors are placed in tbe front of the vehicle, are vertical, and 
employ the hot tube ignition. 

Cut gears give tbe different speeds ; the wheels are fitted 
with solid tires and are pivoted at the hub. 

Numbers 44 and 4f) carry tbe new boriionta.1 Peugeot motor 
of four borse-[>o\ver, with two parallel cylinders and pislonK 
working in the same crank shaft. 

With the exception of the motor the Peugeot carriages differ 
little mechanically from those of Panhard & Levassor. 

The carriages numbered 41 and 42 also carry two-cylinder 
horiiontal motors invented by M. Delahaye, but the ignition is 
electric instead of by the hot tube, and the transmission is 
by pulleys and cross belts, and sprocket and chain. The 
wheels are fitted with Michelin pneumatics. 

The vehicles of the Maison Paris Voitures Automobiles are 
driven by horizontal Bens motors of four horse-power, with 
single cylinders and electric ignition. Transmission is by 
hells and the rubber tires are solid. 

Landry & Beyrom's carriage. No. 26. is propelled by a four. 
horse vertical motor of their own construction, rather heavy, 
but reliable in its action. Ignition is electric, and transmis- 
sion is by gears. 



Two Contests in England Next May. 



The London Engineer of Nov. 30 announces that its t.ioo 
guinea motor vehicle competition, which was originally set for 
last October and was indefinitely postponed, will probably 
take place on May 24. entries to close March 31. 

The secretary of the Motor Car Club also ai 
is the intention of the club to bold a great motoi 
some time in the same month, at which ^£2,000 i 
be distributed. 

If sufficient entries are received from British ii 
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builders the contest will be confined lo them, but if not, for- 
eign inventors will be allowed to compete. 

While design, consumption of fuel. etc.. will not be over- 
looked in making awards, the chief point to be considered 
will be speed, and to enable this to be shown to the proper 
advantage the club proposes to engage some race track or 
other suitable grounds witiiin easy access of London, where a 
full, level, straight mile can be run. This mile race will be 
known as the ■■ Motor Derby." 



Tbe Paris Omnibus Company have issued a circular to all 
motor manufacturers calling attention to a plan for an omnibus 
10 carry 30 persons, which the company has partially drawn 
up, leaving the details of tbe motor and transmission to tbe 
manufacturer. The weight of tbe vehicle is limited to about 
S.ooo pounds, and it is expressly stipulated that tbe motor 
must give off no steam or disagreeable odor. 
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The Serpollet Steam Tricycle. 



The light steam tricycle which M . Serpollel recently con- 
structed to illustrate the possibilities of bis system for this 
class of vehicle weighs, ready for the road, about i.ioo pounds, 
and carries two persons. 

The fuel is petroleum, which is carried in a tank under 
foot, containing sufficient for an 80 or 90 mile journey. 

Enough water can be carried in the tank behind to last for 
30 miles. By means of a condenser M. Serpollet hopes to raise 
this limit to 80 miles. 

Steam is generated in a Serpollet boiler having an extraor- 
dinary total heating surface. This boiler is heated by a new 
burner, called the Longuemarc, which M. Serpollet has 
adopted as the best for his purpose. 

This burner, which is kept under pressure, has five branches, 
feeding separate flames. When required a valve in the main 
feed of the burner cuts off the supply from part of these, 
leaving only two burning. In this manner the pressure in the 
boiler may be quickly changed from a very low point up to 
that necessary to obtain the greatest speed or power. 
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LONc;ufeMARC HURNER. 

The petroleum is forced into the reservoir by a pump, in order 
that it may reach the cylinder under pressure. A valve is 
provided to regulate its flow to the burner. 

The conductor has before him two pressure gauges, one for 
petroleum, the other for the steam, and it is necessary for him 
to start the pump from time to time, in order to keep up the 
pressure in the petroleum reservoirs. 

The engine makes 675 revolutions and develops four horse- 
power. On a level a speed of 24 miles an hour is easily at- 
tained. On grades of 4 percent. 18 miles an hour can be 
made, and on grades of 17 i>er cent, a speed of seven miles 
an hour is claimed. 

This veliiclc was originally constructed in iv^Sg, and was de- 
signed to burn coke, but the new burner will, it is believed by 
some, make it possible to construct four-wheeled steam pleas- 
ure carnages for two and four persons that will compete with 
the gasolene vehicles. 



The 



in Motor Cycle. 



According to the Autocar C. Crastin, of Holloway, Eng. , 
has designed and fitted to a light quadricycle an oil motor 
which weighs less than 50 pounds complete. 

The motor is of the Otto type, a double-acting cylinder, 
and gives an impulse at each revolution. A water jacket is 
used, as also a carburetor and hot tube when paraffine oil 
is the fuel consumed, but when the higher grade of oil is 
in use, a battery is substituted for the hot tube, and the car- 
buretor is dispensed with. 

The castings forming the supports for the cylinder tube, 
combustion and cooling chambers, covers, brackets for crank, 
shaft, gearing and cronk, are made of a special alloy of 
aluminum, while the brackets and castings for holding the 
cylinder tube are made to clamp on to any ordinary tricycle. 
The design and construction of the motor are somewhat 
novel, as the cylinder is forr:ed by a long steel tube, which 
is slotted midway in its length. Within it fits an inner tube 
with closed ends, forming a double- ended piston. The piston 
stroke is 4 inches by i ^^ inches. 

The motor may be used single-acting for level roads, double- 
acting for uphill work, and may be thrown out of action for 
downhill running, while means are provided for easy starting 
and for preventing a charge entering the cylinders and com- 
pressing wher not required. This particular machine is geared 
to 10 miles per hour at 500 revolutions per minute, but various 
speeds may be obtained by changing the toothed wheels. 
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The Weidknecht Steam Omnibus. 



One of the latest experiments in steam vehicles in Paris 
comes from the shop of M. Weidknecht, and is a huge four- 
wheeled affair resembling a tractor, weighing six tons, and 
propelled by a 34-hp steam engine. 

It is not intended for use on the streets of Paris, but for ex- 
tramural service, as a 'bus at railway stations or to convey 
excursionists from place to place. 

The car or coach where the passengers are accommodated 
is entirely indep)endent of the engine and boiler. The driving 
wheels are forward and the steering wheels in the rear, as all 
the heavy machinery is forward. A speed of 24 miles an hour 
can be developed by its powerful engine, but a limit of nine 
miles an hour is fixed by law for such heavy vehicles. 

Whether so heavy a vehicle will prove durable on country 
roads is yet to be prove<l. 



Harringfton's Steel Carriage Wheel. 

The Coupe Company, carriage builders and wheel makers, 
of Britannia Road, Fulham Road, London, are sole manufac- 
turers of Harrington's patent steel carriage wheel, which is 
likely to be extensively used in motor vehicles. 

Owing to the construction of this wheel it is said to be im 
possible to buckle it. Each pair of adjacent spokes is secured 
together by a band of steel riveted over them at a point near 
the rim of the wheel. The wheels bear a close resemblance to 
those of a bicycle, and as they are as cheap to produce as 
wooden wheels and are lighter and stronger an^extensive sale 
is predicted for them. 
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Nuggets of Experience Freely Given 



YouNGSTOWN, O., Dec. 15,1896. 
Editor Horseless Age, 

Dear Sir:— Many people are writing me from all over the 
United States in regard to my motor carriage, wanting de- 
signs, ideas, catalogues, prices, etc. As I am very anxious 
that these vehicles come into general use, I feel that those of 
us who are in the business for the general advancement 
should do all we can to help toward perfection those who are 
designing motor carriages. I feel that I have a practical car- 
riage, though not quite perfect yet for all conditions of road. 
The only improvement I have recently made has been to 
lighten it as much as possible. The more I use it the better I 
like it and the more of a necessity I find it to be. I am using 
it every day and night. Have made all of my night calls with 
it since last July, so you understand it is a real live thing. 

The main drawback to my carriage is the want of proper 
means of transmitting power. I have inquired into all known 
means, and find nothing that 1 deem advisable to use that 
offers any advantages over what I now have, /. e,, chain and 

sprocket. 

The ideal system of power transmission for a motor car- 
riage, in my opinion, should satisfy the following conditions: 

1. It should give all speeds from o to 20 to 30 miles per hour, 
and be positive in every position. 

2. It should give the full power of. the motor on the slowest 
speeds for hill climbing, bad roads, etc. 

3. It must be noiseless, or nearly so. 

4. It must be light, not to exceed 100 pounds. 

5. It must not require much attention, and take up little 

space. 

A three or four speed clutch would answer nicely if such a 
thing could be produced, used in connection with chain and 
sprocket. Perhaps variable speed cones would answer if 
properly modified, but the manufacturers seem loih to experi- 
ment with a view to producing them for this purpose. While 
these cones would give all speeds noiselessly, I am afraid the 
lowest speeds would not be positive enough for hills. I am in 
hopes that hydraulic power transmission will be accom- 
plished. Water, or better, oil, would make an ideal means of 
changing speed and getting power on the slow speed 

I believe that a carriage motor should have only one cylin- 
der, as that is all that one will care to look after; should not 
weigh to exceed 75 pounds per hcrse-power; should be as sim- 
ple as possible, so that it can be quickly taken apart and parts 
repaired when necessary. 

The crank should be inclosed to keep out the dirt and deaden 
the noise of explosion. 

The motor should not make any noise in itself at the time 
of explosion. The exhaust can be easily muffled. 

Two cylinders may be used on motors of four horse-power 
and over, if desired, and if the motor is properly balanced the 
carriage will not vibrate disagreeably. Three horse-power is 
suflJcient for a light carriage for two people. 

The motor should be attached to sills which rest on the 
springs, and the body of the vehicle should be made in such a 
manner that it can be lifted off or turned up to allow inspection 
of the motor and transmitting mechanism. 



I believe the solid rubber tire is best for all kinds of roads' 
Pneumatics run hard in mud. The tire should have a flat sur- 
face instead of oval. 

The whole carriage should be as near noiseless as possible, 
and should be so proportioned that its weight and power will 
correspond, to enable one to ascend easily any grades that are 
met. I find that a three hp- motor will take 1,200 pounds 
up a 17 per cent, grade on a dirt road, and will run my 
carriage with three in (1500 pounds) on brick pavement or a 
race track at a speed of 20 to 25 miles an hour. A rig for two 
people should not weigh to exceed 700 pounds, to get the best 
work out of it. 

Four springs under a motor carriage body, one under each 
comer, steady it wonderfully. 

I trust the above free knowledge, gained in the school of 
experience, may be of some use to those who are building 
motor carriages. If we can be prevented from going over old 
ground in our experimenting, it will greatly hasten the advent 
of the perfect carriage. Very truly, 

Carlos C. Booth. 



Example to Suit Sir David's Precept. 

Fond Du Lac, Wis., Dec 13, 1896. 
Editor Horseless Age, 

Dkar Sir : — I have read m the November issue of The 
Horseless Age, under the heading "Sir David Salomon's 
Address to the Self-propelled Traffic Association," that he is 
quoted as saying that the reason why a greater horse-power 
is required to propel a motor vehicle than is necessary when a 
horse draws the vehicle, lies in the fact that the motive po ver 
in the latter case is placed before the load, so that the wheels 
are lifted over obstructions, while in the former case the ten- 
dency is to push the wheels into the ground when an obstruc- 
tion is encountered. It is a fact that a horse drawing a vehicle 
lifts the front orsteenng wheels over obstructions, for the pull 
is upward as well as forward, and every good teamster wants 
his horse hitched close to the load. A loaded vehicle that a 
horse cxjulddraw with ease hitched in the ordinary way could 
not be moved by the same power if the horse was hitched to 
it by a long rope. A loaded wheelbarrow can be drawn over 
an obstruction with less power than it w^ould take to push 
it over, and a horse can draw a loaded vehicle with less power 
than it would take to "back it," for the wheels in the latter 
case are pushed into the ground. 

The true cause of a motor vehicle requiring more power to 
propel it, it seems to me, is not because it has a tendency to 
push the wheels into the ground. Much power is consumed 
by friction of the gearing in tran.smitting the power to the 
drive wheels, and I believe that if the power could be com- 
puted that a horse exerts to carry his own weight, in addition 
to that required to draw the load, it would about equal that of 
the motor, the conditions being the same. I think this is the 
proper way to make the comparison, for the motor has to 
carry itself and overcome much friction before the power is 
applied direct, as with the horse. I have seen steam traction 
engines, such as are used for threshing grain, pull until they 
lifted their front wheels off from the ground, the drawbar 
being below the rear axle. If an obstruction was placed 
before each front wheel so that they could not move forward, 
and the drive wheels secured so they would not slip and power 
applied, the tendency would be to lift the front upward. Make 
the drive-wheels rigid, apply power enough, and the whole 
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could be made to revolve around the rear axle. Tbe same 
. applies to motor vehicles. Tbus it will be seea that they lift 
their wheels over obstructions when the power is to the rear, 
the same as with the horse, applying the power in front 

Some motor vehicles have been made with drive wheels in 
front, but I do not know what advantage is claimed over tbe 
rear drive. 

It would be interesting to hear from sume of tbe motor vehi- 
cle inventors and builders and pr.-ictical men on "wheels 
pushing into tbe ground;" whether greater power is required 
fur a motor vehicle than ior the same vehicle when drawn by 
a horse, etc. Respectfully yours, Ernest A. MtJNZiR. 



No. 3 has tbe combustion chamber situated between the two 
pistons in each cylinder, thus avoiding vibration. Its horse- 
power is said to be 1 1 actual, weight (including fly wheels) 180 
pounds, length over all, 3 feet B inches and width i foot 6 
inches. It is placed lengthwise in the carriage todiive the 
gear from the half-speed shaft. 

Mr. Rowbotham claims that he has been able to discard the 
water jacket by the use of a special heat-resisting lining in 
parts exposed to tbe heat. This lining is also said to assist 
vaporization and reduce odor. 

All tbe valves are Htted with strong springs and are positive 
in action, and all working parts are interchangeable. 



The Rowbotham flotors. 

From our English contemporary, the Autocar, we gain 
knowledge of two Ivpes of oil motor |designeil for. tbe propul- 
sion ol vehicles by^W-ilier Rowbotham, 27 Vittoria Street. 

B5 




No. I is a four-cylinder motor 
to time the firing of tbe charges 
thus minimising the vibration 
horse-power is said to be 
whetl) 145 pounds, length : 
8 inches. It is placed era 
drive from tbe crank shaft 
able speed gear, 



itb an electric 
the two opposing cylinders, 
u^ed by the impulses. Its 
even actual, weight (iDcluding dy 
feet 9 inches, width over all 1 foot 
sways in the carriage in order to 
in to a special reversing and vari- 




The Duryea in the Brighton Run. 

As there ba.i been considerable controversy in the English 
motor press over the movements of the two Unryta wagons in 
the London- Brighton run, and their relative position at the 
finish, the editor sought an inteiview with Mr. J. Frank Dur- 
yea. who had chaige of the leading vehicle, and asked him for 
an account of bis part in the outing. 

Mr. Duryea stated that they started near tbe last, but made 
better headway through the crowded Lrmdon streits than the 
other vehicles, owing to tbe superior lightness and control 01 
their vehicle. 

At Brixton, (our miles from the Thames River, he began to 
push his wagon, until at Reigate, Ji milts out. he bad passed 
all tbe other vehicles. Here he halted, according to the ofiicial 
programme, took luncheon and waited for the other excur- 



The several B0II&; tricycles, which had left London before 
bim. came up soon after and passed on imniediately toward 
Brighton, one of them reaching that place before him. 

After stopping for over an hour at Reigale Mr. Duryea con- 
tinued on bis journey, not. however, until the pilot carriage of 
President Lawson bad led the way. 

Rain came on almost immediately, rendering tbe going much 
heavier for him than it had been for the Bollees, who passed 
on eatly enough to escape it. As it iias two of the Bollee ma- 
chines came to grief, one being completely knocked out, and 
the other being towed into Brighton by horse-power. Both 
tbe Duryea wagons reached Brighton, the second being some- 
what retarded as compared with the first, by tbe fact that its 
passenger was a man weighing about 250 pounds. 

Mr. Duryea spenks enthusiastically ol English roads. He 
says he could as easily make 30 to a; miles an hour there as i s 

He saw nothing during his stay abroad which he believes to 
be the equal of their latest wagon in speed, control and gen- 
eral utility. 

The Duryea Company now has four wagons in England. 



The Horseless Ar.E opens its second volume with the Ue- 
;ember number, and therefore maybe said to have passed the 
tsperimental period. It is devoted, as its name indicates, to 
1 contains many illustrated accounts of the 
ind improvement-, in motor carriages and 
things pertaining to them. A particularly interesting feature 
is the publication of letters from manufacturers and students 
of the motor problem in regard to the progress made during 
the last year — a year of study and preparation — Syracuse 
Herald. 
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The Cruickshank Steam Van. 



L. F. N. Baldwin, manager of tbe Cruicksbank Steam 
Engine Works, Providence, R. I., has just completed for tbe 
firm ot Shepard & Co , a large department bouse of Ibe samr 
city, a steam van for use in delivering furniture and ntber 
household goods. 

Tbe van was formerly drawn by two horses and no change 
in it was made by Mr. Baldwin, save those absolutely essential 
for tbe attachment of a steam engine. usinR kerosene as fuel, 
and developing six borse-pniver under loo pounds of steam. 
With 100 pounds of steam eight horse-power is secured. 

Tbe expense of opera'ion is said to be about 10 cents an 
hour, and sufficient fuel for a day's work can easily be carried 
in tbe tank. 

Transmission is by chain and sprocket, an <^ the average 
speed attained in city streets is six miles an hour, though 
much higher speed is pwssible on suitable roads. 



The Duryea's Representative Flings 
Down the Qauntlet. 



The promoter of the Doryea patents in England is so well 
assured that the wagon he represents is able to cope with any 
the Motor Car Club may be exploiting that be has sent a chal- 
lenge to the secretary of the club, offering to pit tbe Dujyea 
against any vehicle the club may control, i 



betwi 
rendered 

Stakes of r^, 



n London and Glasgow and r 



I, tbe decision to be 



speed, but on grounds of general utility ii 



re to be posted by each side, the whole 
Up to the present, according lo the liest 
nformation, the challenge has not been accepted. 
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The Prouty System of Road Locomo- 
tion 



Among the American inventors who have taken up the sub- 
ject of the motor vehicle thoroughly and evolved what they 
believe to be a complete and practical system, is Enoch Prouty, 
of Chicago. 111., whose inventions in this line comprise a gaso- 
lene motor, an exhaust muffler and a transmission device. 

The motor is a single-cylinder upiight, using the electric 
ignition, the igniting mechanism consistmg of a movable and 
a stationary contact piece. The movable piece consists of a 
sliding bar or rod, which is brought into contact with the 
other piece by means of a spring, and separated from it by a 
cam or other positive-acting mechanism. In this way the two 
electrical connections may be brought yieldingly into connec- 
tion with each other with the fixed and definite degree of 
pressure due to the tension of the spring, and then positively 
separated by the cam, thus ensuring the proper making and 
breaking ot the circuit, and avoiding the jamming of the con- 
tact pieces. 

In the valve mechanism the spring which holds the exhaust 
valve closed is made sufficiently stronger than the spring hold- 
ing the inlet valve closed to cause the inlet valve to be opened 
only by the suction of the cylinder when the piston is making 
its outward stroke, hence the air and vapor can be drawn into 
the cylinder only through the inlet. 

The exhaust valve is opened by a cam on the cam-shaft of 

the motf r. 

The vpporizing chamber is connected directly with the 
valve chamber, and within the vaporizing chamber the gaso- 
lene feed pipe terminates in an annular nozzle or feed orifice, 
projecting upward toward the inlet valve, and discharging the 
liquid in a thin, annular sheet. As this feed pipe is p sitively 
closed by a valve near its orifice, the instant the required 
quantity of fluid is forced into the va|)orizing chamber by the 
feed pump, the suction of air through the vaporizing chamber 
is prevented, when passing the feed orifice, from drawing the 
gasolene from the feed orifice and causing irregularities in the 

feed. 

The feed pump is operated in one direction by a spring and 
in the other by a cam. 

The governor comprises a disc or wheel, to which are pivoted 
on quadrant arms two diametrically opposite weights con- 
nected to the opposite arms of an oscillating lever on the cam 
shaft of the motor by means of pivoted links. The weighted 
arms are puKed toward each other by springs and forced apart 
by centriiugal action as the disc revolves. Connected to the 
weights are a pair of slides that engage the tapering end of the 
sleeve, which carries the pump-operating cam. The sleeve is 
adapted to reciprocate on the cam-shaft of the motor, so as to 
throw the cam into and out of engagement with a roller on the 
pump-actuating slide. The roller and the cam are both made 
cone-shaped or flaring, so that a vory slight sliding movement 
imparted to the sleeve by the govemor-operatea slides will 
suffice to move the sharp or tapering edges of the cam and 
roller into engagement or past each «>ther, and then the further 
revolution of the cam, by reason of its tapering or inclined 
face, will itself operate to further reciprocate the sleeve and 
thus bring the cam into full and proper engagement with the 
roller. A very slight movement of the governor will therefore 
serve to control the pump and the consequent feed of liquid to 



the motor. A spring serves to move the reciprocating sleeve 
in the opposite direction to that in which it is moved by the 
governor-actuated slides. 

The sound-muffler consists of a chamber several times the 
capacity of the cylinder, which is furnished with an interwoven 
wood-slat and wire-screen bottom or sides. Several thick- 
nesses of wire screen or netting are interwoven with the slats 
and through this the exhaust passes and is scattered. The 
motor is started by means of an explosive cartridge. 

Tbe water tank which is platted over the cylinder has an open 
top and whatever steam may be generated in the water jacket 
escapes through the body of water in the tank and reaches tbe 
top, while the feed pipe supplying the jacket leads from the 
bottom of the tank. 

But Mr. Prouty believes that the one important thing in the 
use of the gasolene engine for locomotion is the transmission 
of the power to the vehicle, and as he seems to have evolved 
a method that is new to our readers in this application, we 
shall allow him to describe it in his own words. 

He says: ** Steam and electricity are flexible, and so must 
any power be in its application to road motors. In cable sys- 
tems is seen a continuously operating power applied to vehi- 
cles. The moving cable is caught on t > by a clutch^ ordi- 
narily called a grip. It is simply a clutch adapted to impin)i»e 
a rope. It is a success. The gasolene engine is the equivalent 
of the continuously moving cable, and all that remains is to 
find the clutch, or grtpy that is the other equivalent. '\ he 
cable cluteh, or grip, wcrks because it impinges the lope, and 
directlv on the tace, and turther has no high periphery motion 
to induce excessive wear and beat. Lay down a stationary 
groove full length of the cable to support it and force the 
clutchy or grip^ down on the top of it and how many cars 
would it move, and how long would either the grip or the cable 
last? But such a construction would be nothing more or 
less than the ordinary dutch, with its thrust coliar in the 
place of the groove. In the illustrations is shown an imping- 
ing clutch, or grip, that is absolutely the equivalent of tbe 
clutch, or grip, on cable systems. Any reader of ordinary 
mechanical perception will at once see how this is the fact 
This is accomplished by compound friction discs. One disc is 
firm on the journal, and one has a pin or key that causes it to 
revolve while left free to move laterally on the journal. Be- 
tween these discs is a pinion that is free in the journal, which 
meshes in the gear on the wheel. A spool-shaped wheel sets 
over the outside beveled discs, by which they are caused to 
impinge tbe pinion so as to produce any degree of friction de- 
sired. There is no thrust collar, and therefore no counter 
resistance as an element of uncertainty in the result. The 
mechanical action of these discs i*^ the same as that of a cable 
grip, capable of being impinged to any decree of resistance 
desired. And this clutch is as flexible as that on cable sys- 
tems, the success of which is not questioned. And there is the 
additional advantage that gear can be used connecting directly 
to the wagon wheels independently, and the inside wheel can 
always be freed on curves. The power is graduated up to the 
maximum by the law of speed and force exactly the same as 
on cable systems, and it is well known less rated power is used 
per car on cable than electric lines. Without anti-friction tbe 
power consumed is measured by the weight and motion of the 
vehicle, and hence by the use of this clutch the engine will 
start any load that it will draw at its maximum. 

••Unless fundamental principles in science and mechanics 
cannot survive equivalent interchange, the solution of the prac- 
tical road motor is with us." 
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Broad Claims on a Hydro-Carbon Road 
Engine. 



Since tbe possibilities of horseless road locomotion have be- 
come apparent to the popular mind aot) capital has turneit its 
atteation to it as a field for investment, there has been much 
speculation in reg^ird to tbe value of patents in this line of 

Many have contended and still contend that no basic patents 
can be held in the application of a hydro-carbon engine to the 
propulsion of road \ehicles. Others, however, are more confi- 
dent in this respect, hoping as the industry develops to realize 
from some old claim, now almost forgotten or at least over- 
Ijoked b)' the average investigator, that generous reward which 
Uncle Sam occasionally gives to pioneer inventors in great in- 
dustrial lines. 

For the searcher among the files of the Patent Office under 
the class of road engines, or vehicle mtitors as Ihey would now 
b; properly called, <^ne patent is of preeminent interest tiecause 
at the earlv date ol the application and the broad and generous 
lia'ureof the claims. It is patent No. 54(i,i(>o, dated Nov. 5, 
(8i)5, and granted to George B. Selden, a |>atent attorney of 
Rochester, N. Y. Although this patent was granted only last 
year the application was filed on May S. iSyg. 

Tbe title of tbe patent is -■ Road Engine." and in the preface 
t'lbis description the inventor calls attention to the difficulties 
that have been encountered in the attempt to apply steam to 
this purpose, and claims by the use of a hydro-carbon engine 
to so reduce the weight and fuel supplies as to render his en- 
gine a practical " road engine." 

Tbe body of this vehicle is of any conventional shape, ac- 
commodating few ormany people. The driving is done with 
the front wheels, and the steering with the hind wheels, A 



fifth wheel is employed, and a foot brake, operating upon the 
hind wheels. 

The "road engine" may be any one of the compression 
type, and the inventor prefers to attach it to the front axle, 
placing the cylinders trans\-ersely to the driving shaft, and 
connerting them with a compressed air tank, carried on the 
axle below the engine and filled by an air pump of usual 



The engine illustrated here is supposi'd to have tbree cylin- 
ders, and as the principles involved are now welt known loour 
readers tti further elucidation is neeesstiry. 




Several different methods of transmitting the power to the 
wheels are suggested, and clutches are provided on the axle to 
enable the wheels to rotate independently in turning comers. 
In order to operate tbe clutches and valves of the engine 
flexible connections are employed, passing into a journal on 
the engine. Above this journal each connection is provided 
with a universal joint which permits the oscillation of the 
driving shaft with reference to the body of the carriage. 
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It is recommended that the machinery be boxed in to protect 
it from dust, and reversing gears, similar to those used to re- 
verse the motion of the feed screw in engine lathes, are sug- 
gested for backing the vehicle. The central space between 
the cylinders and the air pumps may be used as a cooling 
chamber, and provision is made so that the engine may be run 
continuously while the carriage stops. 

The inventor contemplates the application of his system to 
ordinary styles of carriages in daily use. 

So much for the explanation of the invention, but the most 
important part of this patent is yet to come. As a preface to 
his claims the inventor savs : 

** I am aware that steam carriages for use on common roads 
have been heretofore constructed on many different plans, 
but I am not aware that previous to the date of my invention 
any attempt was made to reduce the weight of a road locomo- 
tive by the production of a compression liquid-hydrocarbon 
engine capable of locomotion, or that there was described or 
constructed a compression hydrocarbon engine of such a de- 
sign that it was capable of propelling a road locomotive, more 
especially when the engine was so designed as to leave the 
body or platform of the carriage practically unobstructed for 
the conveyance of passengers or freight, except by the handles 
or wheels necessary for the guiding or controlling of the vehi- 
cle and the regulation of the engine. 

I am also aware that it has been heretofore proposed to use 
liquid fuel in the furnaces- of steam road-carriages for the pur- 
pose of generating steam for propelling the same— as shown, 
for instance, in English Patent No. 1,538 cf 1863 — and such 
arrangement, which does not remove any of the objections 
hereinbefore mentioned, I hereby especially disclaim. 

•• I do not claim herein anything shown or described in the 
following English patents: No. 8,207 of 1839, No. 6.052 of 1830, 
No. 2,737 of 1871, No. 6,955 of 1835, and No. 780 of 1865. 

'* I am also aware that it was suggested in English provi- 
sional specification No, 10 of 1878, that petroleum or other like 
motors 'might be used to provide motive power' for tram- 
cars and other self-propelling vehicles. 

•• I claim: 

*• I. The combination with a road locomotive, provided with 
suitable running gear including a propelling wheel and steer- 
ing mechanism, of a liquid hydrocarbon gas engine of the com- 
pression type, comprising one or more power cyhnders. a suit- 
able liquid fuel receptacle, a power shaft connected with and 
arranged to run faster than the propelling wheel, an interme- 
diate clutch or disconnecting device and a suitable carriage 
body adapted to the conveyance of persons or goods, substan- 
tially as described. 

••2. The combination with a road locomotive, provided with 
suitable running gear, including a propelling wheel and steer- 
ing mechanism, of a liquid-hydrocarbon gas engine of the 
compression type, comprising one or more power cylinders, a 
suitable liquid-fuel receptacle, a power shaft connected with 
and arranged to run faster than the propelling wheel, an in- 
termediate clutch or disconnecting device, and a suitable car- 
nage body located above the engine, substantially as de- 
scribed. 

••3. The combination with a road locomotive provided v/ith 
suitable running gear, including a propelling wheel and steer- 
ing mechanism, of a liquid-hydrocarbon gas engine of the 
compression type, comprising one or more power cylinders, a 
suitable liquid-fuel receptacle, a power shaft connected with 
and arranged to run faster than the propelling wheel, an in- 
termediate clutch or disconnecting device, a suitable carriage 



body located above the engine and a flexible or jointed con- 
nection between the engine and the body, substantially as 
described. 

'• 4. The combination with a road locomotive, provided with 
suitable steering mechanism, of a hydrocarbon engine applied 
to the driving axle and having flexible valve or clutch con- 
nections located within the steering mechanism, substantially 
as described. 

*' 5. The combination with a road locomotive provided with 
a propelling wheel, of a liquid-hydrocarbon gas engine of the 
compression type, comprising two or more working cylinders 
and pistons arranged to act in succession during the rotation 
of the power shaft, a suitable liquid-fuel receptacle, suitable 
devices for transmitting motion from the power shaft to the 
driving axle, and a clutch or disconnecting device, substanti- 
ally as described. 

"6. The combination with a road locomotive, provided with 
a propelling wheel, of a liquid-hydrocarbon gas engine of the 
compression type, comprising one or more un jacketed working 
cylinders communicating with a closed crank chamber adapted 
to hold a cooling liquid, and a power shaft geared to run faster 
than tl^propelling wheel, substantially as described." 
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Sprockets and Chains. 

The problem of selecting a suitable transmis.sion chain for a 
motor wagon has been found a difficult one by many inventors 
ift this line. What is required is a chain that will not stretch, 
wear out too fast nor catch up too much dust and dirt, and is 
perfectly true in pitch. 

The Boston Gear Works, 31 Hartford Street, Boston Mass.. 
recommend for this purpose their special heavy machine-made 
steel chain, which, having the stud accurately fitted to perfect 
seamed bearing, has little tendency to wear, runs smoothly, 
stretches little, and consumes less power than the average 
chain. 

An important feature of this chain is the special oiling de- 
vice, which is claimed to press the oil out, and not to suck it in 
with dust and dirt, rendering oiling unnecessary oftener than 
once in two or three montks. 

For the year 1897 the best grades will be made with tool 
steel rivets, and the sleeves can be case-hardened if desired. 

Sprockets to fit are also manufactured by this concern. 
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The Baker flotor Carriage. 

Herbert C. Baker, of Hartford, Conn., has entered into 
arrangements with English capitalists to found a motor car- 
riage business at Manchester. Conn., on the opposite side of 
the Connecticut River from Hartford. 

The plant formerly occupied by the Mather Electric Com- 
pany has been secured, and a force of men are now at work 
on the first model of the Baker motor carriage, which, it is 
hoped, will be completed within three months. Until this 
time particulars are withheld. 

It is also within the company's plan to manufacture boat 
motors and motors for general stationary purposes. 



Join the 
American Motor League. 
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The Strieker and Blum Gasolene 
Bicycle flotor. 



The accompanying pbotos illuslrate a motor bicycle con- 
Ntrucled by J, H, Strielter, of 45q West Eighth Street. 
Anderson, Ind..and Edward Blum, of Cincinnati, O., weigh- 
ing nil told 6; pounds. 

On Saturday evening. Ol'I. 31, it was tried (or the first time 
on Ihe streets of Anderson, and subjected to a severe trial, 
carrying a rider up abrade and against tbe wind at the laie of 
10 miles per hour. It withstood the ordeal beyond the in- 
ventor's expectations. 

The motor is of the four cycle type, using no gasolene tank, 
but receiving its gasolene from the tubing of the bicycle 
frame. No carburetor is employed, and the power devel- 
oped hclaimedto bi' three-fourths of a horse-piwer. 

Tbe receiving valve is soconsiiucied that the air andgasare 
perCecHy niixtd, consequently no disagreeable odor or smoke 
are noticeable at tbe evhaust. The motor is practically noise- 
less, the exhaust being muffled so that it cannot be heard. 
Water surrounds tbe cylinder to keep it cool, though tbe waste 
heat is said to be utilized in various ways, so that a quart of 
water is euorigh for a whole day's journey. 

In riding, it is said, there is no unpleasant sensation. No 
vibration is felt, the machine is easy to handle, the low centre 
of gravity gives stability and safety, and the weight is well 
distributed to both wheels. 




.MOTOR 



Speed is regulated by Ihe small idler pulley on tbe side. 
With tbisarrangement one can go as slow as a snail or as fast 
as 10 miles an hour. 

The governor is claimed to b; one of its strong points, as 
it does not weigh ail ounce, but is very sensitive, cantrolling 
the speed of the motor admirably from 150 revolutions up to 
900. 

1 he ignition is electric, a battery carried in a bos near tbe 
steering bead, being used for the purpose. 

Power is transmitted from the motor to the bicycle by 
means of a ^-inch waterproof cable and pulleys, in lieu of 
sprockets and chain. This powsr transmission is noiseless 
and under absolute control, tbe bicycle starting smoothly, 
without jerking and running with equal ease at all speeds. 

Tbe motor need be started but once. After that the rider 
mounts in the usual way, puts his feet on the foot-rests (pedals 



are entirely dispensed with), depresses tbe handle and pulley 
on the side near tbe saddle, \vbich causes the cable to adhere 
to tbe pulleys — and away he goes. 

When he wishes to stop he raises the handle and pulley and 
the cable ceasing to adhere to the pulleys, the bicyclecomes to 
a stop by putting on the brake, which is of the kind usually 
employed on bicycles. The rider can lean the machioe against 
a tree, post or anything strong enough without stopping tbe 
motor. To stop the motor tbe supply of gasolene is shut off. 

Tbe motor is claimed to be si simple that any one after being 
instructed can manage it, and the cost of operation is low be- 
cause tbe piston closely approaches the head and all but a very 
small proportion of the burnt gases is expelled, and as the 
cylinder is completely filleii with fresh gas, efficiency is in- 
creased, which means more power and less gasolene. 

All bearing surfaces are large and are provided with suitable 
automatic lubricating devices. The inventors admit, as stated 
in a recent issue of The Horseless Ace, that bicycle manufac- 
turers and others who have studied the bicycle motor problem 
are well aware that the extreme lightness of tbe machine at 
present demanded almost precludes tbe attachment of any 
motor directly to tbe frame, but they have, nevertheless, taken 
the bull by the hums and designed a motor to fit in the 
strongest portion of the bicycle frame, vis. , the crank hanger 
and immediate section, and have such a light motor that tbey 
believe tbe strain on the frame is less than when pedals are 
used. The motor is attachable to and detachable from the 
frame. Should one tire of mechanical power and wish to use 
pedals for exercise, i; minutes will suffice for the change. 

The t.bing of tbe bicycle frame which constitutes tbe reser- 
voir for tbe gasolene holds enough for z; miles more or less, 
according to the road-bed. 

The motor in future will be enclosed in an aluminum casing 
to exclude all dust :,r grit. 

The motor is here attached to a bicycle of regular construc- 
tion, and while this one is only capable of runnings bicycle 10 
miles an hour, by an increase in tbe size of the cylinder it can 
be made to run at any desired speed. 



Prall's Rotary Qas Motor. 



A rotary gas motor has been on exhibition the past month 
at the Hotel Arno, Washington. D. C. This motor, though 
only 12 inches long and 8 inches in diameter, is said to gener- 
ate 45 horse-power, and to run equally uell on gas. gasulcne 
or kerosene. 

The mechanism is thus vaguely described by a daily 

" The oil is heated up to tbe volatilization poiut by a small 
auxiliary lamp, and then injected into the cylinder, about an 
inch in internal diameter and 8 inches in length. At tbe same 
time, a small rotary pump forces in a supply of fresh air in 
sufficient quantity to produce perfect combustion. 

•' By its own heat tbe gas expands nearly two volumes, and 
after it has passed through tbe motor this residual beated 
vapor is utiliied to still further increase the temperature of tbe 
compression tube, until the effective working expandon is 
multiplied ten times. Tbe above is the first and requisite step 
towardgainingthercquiredpower to actuate the motor proper, 
a step analogous to generating steam under high pressure to 
run an ordinary engine. 
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e, wherein lies its great 
olary pistons, or vanes, 
c vibrating engine, based 
attached separate 



•■The outside shell or casing of the motor is a heavy cast 
cylinder. Through each end o( the cylinder passes the driving 
shaft, which may be directly coupled to a piece o( machinery 
or be the axle of a. vehicle itself. 

" The clever portions of the engin 
success, are curiously constructed i 
Mr. Prall terms the moti 
upon the fact that to each 

disconnected shafts, which protrude from opposite ends of ' 
cylinder and travel allernalely in the same direction, giving a 
continuouH rotary impulse to the main driving shaft. 

" Uneof each pair of vanes is forced around in a constant 
direction for half a revolution, while the other is held fast by 
a clutch which prevents its traveling backward. When 
the half revolution of the traveling vane is completed and both 
pairs come together again, momentum carries them together 
for a fractioa of an Inch, and the locked vane becomes disen- 
gaged and the other locks, and the vapor under pressure is 
again admitted between them, revolving the shaft on the op- 
posite side. The vapor is admitted by axial ports, and the 
efficiency of the device is much enhanced by using the vapor 
expansively— that is, after a third of the travel of either pair of 
vanes the direct pressure of the vapor is cut off and the rest of 
the revolution is dependent upon the expansion of the gas." 

Mr. Prall claims that he can drive this motor as high as 
I, joo revolutions per miaiile. He announces his determina- 
tion to build a carriage propelled by his motor, and run it from 
Washington to New York. 



The Elnlg Steam Carriage. 

John Einig, a marine engineer of Jacksonville, Fla., fur- 
nishes the accompanying illustration of a steam carriage, 
which he built and has been running for some time. 

Gasolene is used for fuel, the consumption tieiiig about a 
quart and a half per hour. The wheels, which are 48 and Jo 
inches in diameter respectively, are Utted with rubber tires, 
and the gauge is 40 Inches. 

The sound of the escaping steam Is said to be successfully 
muffled, and thevapnr itself rendered invisible, so that horses 
pay no attention to the carriage. 

The weight is 400 pounds, and the maximum speed on a 
good road Is iB to 20 miles an hour. 



H. R. Bird's Second Carriage. 

CItliens of Buffalo, N. Y., have recently been treated to the 
sight of the coming vehicle on their asphalted thoroughfares— 
the second vehicle constructed by H. R. Bird, of that city. 

The first carriage, illustrated in our January issue, was 
built merely for experimenlal purposes, while the present one 
Is handsomely finished throughout. 

The motor uses kerosene for fuel, and power is transmitted 
by a friction device of Mr. Bird's own invention. Extra heavy 
iron tires are employed, instead of the rubber tires seen on 
most of the motor carriages. 

A company will be organized in Buffalo to manufacture tbem. 
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niNOR HENTION. 



The United States Seamless Tube Companj% McKeesport. 
Pa., are reported about to erect a factory to build motor car- 
riages at Christy Park, near that place. 

The report that the F. P. Little Electrical Construction & 
Supply Company, Buffalo, N. Y.. are contemplating the manu- 
facture of vehicle motors and steel hubs for motor vehicles, is 
denied bv that concern. 

The Eastern Motor Carriage Company, New Haven, Conn., 
have had their experimental carriage out on the streets re- 
cently, and state that they are well pleased with its perform- 
ance. After making a few minor changes they expect to begm 
manufacturing. 

O. H. Perry, 31 Milk street, Boston, Mass , is building a 
motor carriage in which it is said he is to employ a new fric- 
tion speed controller invented by H. H. Cummings. no High 
Street, same city. 

William Homes, 164 Devonshire Street, Boston, Mass., has 
sold the Roper steam carriage described in our first is.sue. 

The Pope Manufacturing Company expect to make an an- 
nouncement in regard to motor carriages at the New York 
Cycle Show in February. 

A. Burlingame & Co., Worcester, Mass., gave their experi- 
mental wagon a very severe test recently. The region about 
Worcester is very hilly, but after a run of 50 miles, in which 
the motor tackled the steepest inclines without flinching, the 
builders believe they have the foundation for a successful road 
wagon. The motor is of the gasolene type. 

Hinsdale Smith, Springfield, Mass., is putting the finishing 
touches on his motor carriage. The body was built by the New 
Haven Carriage Company, and the transmission is of Mr. 
Smith's own design. The motor was furnished by the American 
Motor Company. 

Joseph Barsaleaux, of Sandy Hill, N. Y.. and L B. Packard, 
of Salem, Mass., two purchasers of No. i American motors, 
have written the manufacturers that the motors are giving full 
satisfaction. Mr. Barsaleaux says that his buggy makes eight 
miles an hour on a level country road. Mr. Packard's vehicle 
has recently been on exhibition in a hall at Salem, where it 
was curiously viewed by his fellow townsmen. 

The American Motor Company have, at their shop, in 
Hoboken, N. J., a nominal two-hp motor, giving 21 electric 
lights. Several improvements are seen in their later designs. 
They are doing away with joints in present models, and in- 
stead of being on the side the valves are now put on the top 
of the cylinder. 
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Recent flotor and Qas Engine Patents. 

572,209. Explosive Engine, — Eduard E. Ludi, New York, 
N. Y. Filed Dec. 13, 1895. Serial No 572,063. 

572,371. Traction Motor, — Hardy N. Revelle, Micajah M. 
Ford and Joe M. Kelley, Buchanan, Ga. Filed Sept. i, 1894; 
renewed, Nov. 4, 1896. Serial No. 611,073. 

572,449. Electric, Steam and Gas Engine. — Francis A. 
Rich, Telluride, Col. Filed May 9, 1896. Serial No, 590,904. 

572,453. Driving Gear for Motor Cars. — Hermann 
ScDumm, Cologne, Germany, assignor to the Gas Motoren 
Fabrik-Deutz. Cologne-Deutz, Germany. Filed June 30, 1896. 
Serial No. 597,630. 



572,498. Motor Vehicle. — Emil Capitaine, Leipsic, Ger- 
many, assignor to Greorge T. Harris, Philadelphia, Pa. Filed 
Feb. 24, 1897. Serial No. 580,308. 

572,593. Power- Transmit ting Gear, — Finis M. Barney, 
Elm Creek. Neb. Filed Nov. 15, 1895. Serial No. 569,083. 

572,681. K oiler Bearing. Benjamin S. Lawson, Red Bank, 
N. J., assignor to the Roller Bearing Truck Co., New York, N. 
Y. Filed Sept. 27, 1895. Serial No. 563,822. 

572,716. Reversing Mechanism for Rotary Engines. — 
William E. Prall, Jr., New York, N. Y. Filed April 8. 1896. 
Serial No. 586,675. 

572,816. Power-Transmitting Device. — John S. Nichols, 
Edgerton, Minn. Filed April 28, 1896. Serial No. 589,406. 

572,864. Sprocket Chain Tightener. —George H. Garver, 
Piano, 111., assignor to the Piano Manufacturing Company, 
Chicago, 111. Filed Feb i. 1893. Serial No, 460,514. 

573,010. Motor Vehicle. — Gotthold Langer, St. Louis, Mo. 
assignee of one-half to George W. Rater, same place. Filetl 
March 2, 1896. Serial No. 581,521. 

573. 1 84. Motor or Engine. — Stephen M. Balzer, New York, 
N. Y.. assignee of one-half to William H. Humphrey, Nor- 
folk, Conn. Filed Jan. 23, 1896. Serial No. 576,498. 

573,209. Gas Engine. — Fitz E. Culver, Chicago, 111. Filed 
June 20, 1896. Serial No. 596.275. 

573,214. Construction and Propulsion of Vehicles. — John 
Gambetia, Stockton, Cal. Filed Dec. 30, 1895. Serial No. 
573.811. 

573.296. Igniter for Gas Engines. — Frank J. Rettig, North 
Manchester, Ind. Assignee to the Buckeye Manufacturing 
Co., Anderson Ind, Filed March 5, 1896. Serial No. 581,964. 

573,322. Valve Device for Gas Engines. — Walter L. 
Crouch. New Brighton, Pa., assignor to the Pierce-Crouch 
Engine Company, same place. Filed Nov. 22, 1895. Serial 
No. 299,830. 

573.334- Wheeled Vehicle. — Joseph J. Kulage, St. Louis, 
Mo. Filed Feb. 3, 1896. Serial No. 577,953. 

573,628. Gas or Vapor Engine. — George S. Tiffany, High 
land Park, III,, assignor of one-half to Thomas S. Wheel- 
wright, same place. Filed Oct. 2, 1895. Serial No. 564,386. 

573.641. Pump for Raising and Measuring Liquids. — 
Emil Capitaine, Frankfort-on-the-Main, Germany, assignor to 
George T. Harris, Philadelphia, Pa. Filed May 22, 1896. 
Serial No. 592,590. 

573.642. Speed Regulator for Gas Engine. — Emil Capi- 
taine, Frankfort-on-the-Main, Germany, assignor to George T 
Harris, Philadelphia. Pa. Filed May 22, 1896. Serial No. 

592,591- 
573,762. Gas Engine. — John Charter, Jr., Sterling, III. 

Filed May 11, 1897. Serial No. 591,121. 

Wheel for Vehicles ; J&mes S. Copeland, Hartford, Conn., 
assignor to the Pope Manufacturing Company, same place 
and Portland, Me. Filed Jan. 15, 1896. Serial No. 575,650. 

514,200. Motor and Wheel for Vehicles; Charles F. God- 
dard. Chicago. III. Filed July 24. 1895. Serial No. 557,031. 

574,262. Motor K^'^/V/<? ; Edward J. Pennington, Cleveland, 
O., assignor to the Motor Cycle Company, Chicago, 111. Filed 
Oct. 3, 1894, Serial Nj. 524,833. Patented in England Dec. 
II, 1895, No. 23,771. 

574,311. Expansion Gas Engine; John W. Eiscnhuth, 
San Francisco, Cal. Filed Oct. 5, 1893. Renewed May 7, 1896. 
Serial No. 590,630. 
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A Challenge to the World." 



Such is the broad invitation which Mr. Pennington now pub- 
lishes in an English contemporary. The precise terms of this 
last of a series of defis is given below for the edification of 
American readers : 

I, E. J. Pennington, of the Motor Mills. Coventry, issue 
the following challenge to the world. It was my first inten- 
tion, as announced a few weeks back, to challenge the makers 
of the winning vehicle in the Paris- Marseilles race, but from 
accidents and other causes several good carriages were unable 
to do their designers and makers full justice in that contest, so 
I have decided to to throw my challenge open to the world, as 
I desire to meet the best and most efficient autocars that have 
yet been produced. I therefore challenge any bona- fide mak- 
ets of autocars in the world to a speed contest and mechanical 
trial against one of my machines under the following condi- 
tions, in which it will be seen that while speed is mentioned 
prominently, it is only one of 31 points of mechanical efficiency 
which I consider essential in the construction of a practical 
autocar : 

On or before the 30th of October, 1896, each concern enter- 
ing for the competition (who must be bona-fide builders of 
motor vehicles) and myself to deposit in Lloyd's Bank, Ltd., 72 
Lombard Street, London, ;^f ,000 sterling, subject to the order 
of the judges of the competition. 

Upon the day ot deposit they shall meet in the drawing 
room of the Hotel Metropole, London, at 11 a. m.. when each 
competitor shall have one representative who will be empow- 
ered to select one well-known mechanical engineer as a judge. 
These judges shall have the power to select a third engineer 
to co-operate with them, and shall be paid each not more than 
;f 20 sterling per day while engaged on the tests. 

DATE OF COMPETITION. 

The judges as -selected shall mutually agree upon a con- 
venient time for a trial test and a date for starting the race, 
dnring the month of January. 1897. 

LENGTH OF RACE. 

The race shall be over a continuous course of 1.200 English 
miles. 

PLACE OF COMPETITION. 

The race to take place on a track at least one mile in cir- 
cumference, or on a properly banked course, and to be within 
100 miles of London, England, at a place to be selected by 
the Motor Car Club. London. This track to be so situated that 
the vehicles can be at all times in sight of the judges and 
spectators. Each competitor to tender to the judges at the 
place selected the autocar which is to enter the competition at 
least three clear days before the date on which it shall be de- 
cided that the trial test is to take place. 

CLASSIFICATION. 

The competing autocar to be a vehicle carrying not less than 
four persons. 

DUTIES OF JUDGES AT TRIAL TESTS. 

The judges shall carefully and thoroughly inspect, test and 
judge the autocars during the three days preceding the race on 
the following points: 

1. Speed of autocar carrying four people. 

2. Ascent of gradients. 

3. Adaptability on rough roads. 

4. Adaptability on soft roads. 



^. Ease of operation of autocar. 

6. Ease of steering. 

7. Facility in turning sharp corners at high speed. 

8. Maximum load for weight of autocar. 

9. Minimum total weight of autocar for weight of people 
carried. 

10. Minimum width of autocar. 

11. Minimum height of autocar. 

12. Compactness of autocar for stabling. 

13. Minimum number of parts of autocar. 

14. Minimum number of parts of motive power. 

15. Minimum cost of operating autocar. 

16. Quickness of starting autocar when motor is not in 
motion. 

17. Autocar at standstill obtaining greatest speed in shortest 
time. 

18. Quickness of stopping autocar, 
iq. Efficiency of brakes. 

20. Minimum cost of operating engine. 

21. Minimum amount of noise. 

22. Quickness of stopping engine. 

23. Motive power as affected by wind. 

24. Motive power as affected by water. 
2^. Motive power as affected by mud. 

26. In competition with oil motors, the minimum amount of 
odor. 

27. In competition with oil motors, the largest range of 
grades of oil used without change in mechanism. 

28. In competition with oil or steam motors, the minimum of 
heat radiated without extra covering. 

29. In competition with oil motors, the minimum of vibration 
of motor power. 

30. In competition with all engines, the minimum of space 
occupied by motor attachments for power developed. 

31. Minimum cost of manufacturing entire autocar. 

The judges shall keep a record ot the points of each compe- 
ting vehicle, as above outlined. 

rUTIES OF JUDGES AT RACE. 

The competing autocars, after having been put through the 
trial test by the judges, shall be started on the 1,200-mile race 
at such a time within period named as they may decide upon. 

The judges shall have a record kept of the time of comple- 
tion of the 1,200 miles by each of the competing autocars. 

POINTS OF AWARD. 

The competing autocar declared by the judges to have 
obtained the least number of points shall stand all costs of the 
tests, including rentals, pay of judges, etc., and this shall be 
paid by Lloyd's Bank. Ltd., 72 Lombard Street, London, on 
vouchers signed by the chairman of the judges, out of the 
;f 1,000 deposited by the owner or owners of the said autocar, 
the balance of the deposit to be tendered to the Lord Mayor of 
London for distnbution among the charities of the city. 

The owner or owners of the other autocars competing each 
to have the amount of their deposits refunded in full on vouch- 
ers signed by the chairman of the judges. 
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Qold riedal for the Duryea. 

The Duryea Motor Wagon Company have received from the 
Motor Car Club, of Loiidon, a gold medal, in recognition of 
their splendid performance in the London -Brighton tour, on 
Nov. 14. 
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BOOK DEPARTHENT. 

The following valuable books on gas engines and kindred sub- 
jects will be sent to any address in the United States or Canada on 
receipt of the published price. For foreign countries in the postal 
union extra postage will be charged as specified in each case. 

A Prartical Treatue on the Otto Cycle Gas Engine. By William 
N orris, M. I. M. E. 

Price $3.00 

Foreign 3.25 

A Practical Ilandbrok on the Care and Management of Gas En- 
eines. By G. Lieckfeld, C. E. Translated by George Richmond, 
M. E. With instructions for running oil engines. Just issued, and 
having an extensive sale. 

Price $1.00 

Foreign countries 1.05 

TAe Gas En/^ne, History and practical working. By Ougald 
Clerk. With 100 illustrations. New edition, xamo., cloth. 

Price $4.00 

Foreign countries 4.25 

Auto-Cars^ Cars^ Tramcars and Small Cars. By D. Farman. 
Translated from the French by L. Scrraillier. Preface by Baron 
de L. de Nyevelt. 258 pages, 113 illustrations. i2mo., cloth. 

Price .$2.00 

A T> xt Book on Ga-^ Oil and Air Enjfines: or Internal C mbus- 
tion A/o ors lyithout Boiler. — By Bryan Don kin, 8vo., cloth. New 
and revised edition just issued. 

Price $6.50 

IN PREPARATION. 

Gas^ Gasolene anfl Oil Engines. — By Gardner D. Hiscox, M. E. 
Treating principally on American makes of these engines. Fully 
illustrated. 

Price 

Foreign countries. , 

Ehmfntary Treatise on the Gas Engine. — By Prof. Atkinson, o. 
the School of Technology, Glasgow, Scotland. 



SPECIAL NOTICES. 



AdvcrtlMBMBts lasertod under this heading at $2.00 an inch for 

iMtte, payable In advance. 



XW ANTED.— Tbe Horseless Age.— Num- 
^^ bers 1, 2 and 3 of The Horseless Age 
(November and December, 1895, and January, 1896,) 
will be exchanged for later or current numbers at 
the sender's option. The Horseless Age, 216 
William Street, N. Y. 



A SUCCESSFUL INVENTOR AND DESIGNER 
*^ of Gas, Gasolene and Kerosene Motors, for 
stationary and road purposes, desires a situation in 
which he can ha^^e a moderate salary and an interest 
in his inventions. Address **OHIO,** care The 

Horseless Age. 



/^^ AS and oil engine expert, with several years ex- 
^^ perience in the motor carriage business, wants 
permanent position. Write for particulars and ad- 
dress ** Y. Mm" care The Horseless Age. 



A Splendid Opportunity. 



Mr. Joseph J. Kulage, of Kulage Place, College, near 
Blair Avenues, St. Louis, Mo., the inventor and patentee 
of the unique and interesting Motor Vehicle mentioned 
in The Horseless Ags, which vehicle in every vital point 
is believed to be superior to any style or type of horseless 
carriage known, desires to build and manufacture his Vehicle 
at the earliest possible date, and being unable on account 
of his present engagements to devote his entire time to 
said enterprise, would in connection wi*h a desirable 
party or parties organize a corporation with a capital stock 
of $25,000, and subscribe for $10,000 or $15,000 of said stock 
himself. The location of works in one of the Eastern 
States is considered preferable. 



\ WANTED. — To correspond with manufacturers 
^ ' who could undertake to build 50 gasolene or 
kerosene motors for driving ordinary 14-foot street 
cars, and a gasolene locomotive for light traffic on a 
24-inch gauge line. Address N. ESCALANTE 
PEON, Box 8, Merida, Yucatan, Mexico. 

Volume I, No. 1. 

pARTlES having copies of the November, 1895, 
^ number of Thk Horseless Age, which they 
are willing to sell or exchange for later numbers, are 
requested to communicate with the publisher. 




THE STEWART 

AUTOMATIC CLUTCH. 

The only thing ever invented that will 
regulate the wheels on a Solid axle when 
turning corners and work backwards as well 
as forwards. Parties building motor wagons 
or any other self-propelling vehicle, will find 
this preferable to the compensating gear on 
account of its neat appearance and small 
cost. Send for circular. 

R. F. STEWART, Pocantico Hills, N. Y. 
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Motor Vehicles at the Salon du Cycle. 



The annual Salon du Cycle, in the Palais de l* Industrie, is 
more than ever distingfuished by its exhibit of motor vehicles 
of all kinds, a fact which has caused some little feeling of 
jealousy on the part of the cycle manufacturers, and will 
doubtless necessitate a separate motor exhibition in future. 

Among the most attractive stands is that of Emile Mors, 48 
Rue de Theatre, Paris, who shows two carriages, for two and 
four pe^^ons respectively, both propelled by gasolene motors. 

The motor used on the larger of the two carriages is of par- 
ticular interest. It is of six horse power and has four cylin- 
ders, standing in pairs at an inclination of 45 degrees, and thus 
almost eliminating vibration. By the use of radiating ribs so 
little water is required to cool the cylinders that a tankful will 
last for an entire day. 

Electric ignition is employed, but the current is furnished 
by a small dynamo operated by a friction wheel in contact 
with the fly-wheel. 

Leather belting is the form of transmission used. 

The carburetor is a special one invented by M. Mors, and 
entirely automatic in action. 

The motor is started by turning a crank in the rear, and a 
maximum speed of eighteen miles an hour ma}' be attained. 

Altogether this is one of the very best of the new Parisian 
models. 

The Maison Parisenne des Voitures Automobiles, 71 Avenue 
dela Grande Armee, have several types uf vehicles on exnibi- 
tion, including a delivery wagon and a coup^ with a glass 
front, permitting the vehicle to be controlled entirely from the 
inside. The Benz motor is employed by this firm, while the 
Roger, a motor somewhat resembling the Benz, is seen on the 
vehicles shown by the Anglo-French Motor Carriage Com- 
pany, whose Paris depot is at 52 Rue des Dames. 

The Compagnie Suisse des Voitures Automobiles, 33 Rue du 
Rhone, Geneva, Switzerland, show an omnibus drawn by a 
De Dion steam tractor. The omnibus carries twenty passen- 
gers, and is said to give good satisfaction. 

A. Loyal, 204 Rue Saint Maur, exhibited a number of motor 
tricycles, in which the small two-cylinder, two-horse motor is 
placed between the two front wheels, the rear wheel acting as 
the drive-wheel. A carburetor and hot-tube ignition are 
employed, and radial ribs on the cylinders are substituted for 
the water jacket. As soon as the platinum burners are in a 
state of incandescence the burners may be extmg^ished and 
I he tubes will, be kept at a white heat by the explosions. 
Great speed is claimed for this tricycle, which weighs about 
225 pounds. 

The Fisson carriages, operating on the Benz system and 
transmitting power by belts, are shown by Maurice Roch 
Brault, 40 Avenue de la Grande Armee, Paris. 

R. Cusset, 130 Rue du Bois, Levallois-Perret (Seine) has on 
exhibition a carriage propelled by a single-cylinder horizontal 
motor, in which the gases are compressed in a separate cylin- 
der before entering the motor cylinder. This arrangement, it 
is claimed, makes a more powerful mixture and prevents pre- 
mature explosions. As soon as the mixture is exploded a 
valve opens in the mixing cylinder and admits a new charge, 
which is then compressed. A speed of 2,otK) revolutions is 
claimed for this motor, the explosions occurring with each rev- 
olution. In the transmission nothing noteworthy is seen. 

The exhibit of the Gladiator Cycle Company is of special 
interest, because it comprises an electrical carriage propelled 



by Fulmen batteries, weighing 900 pounds and contained in 
cases in the front and rear of the vehicle. The motor is 
located on the rear axle, and the vehicle carries four persons. 
The steering is done with the rear wheels. 

Gauti^r, Wehrid & Co., 31 Rue Car6, Levallois, and the 
Boll^ Company show Iheir usual lines, the only novelty in 
either case being light earners adapted to transport merchan- 
dise of 200 pounds. 

Landry & Beyroux, 19 Rue Albany, Paris, have on view a 
cab propelled by one of their vertical single cylinder motors, 
while M. Pretot, 42. Avenue Philippe Auguste, Paris, shows an 
ordinary fbur-wheeled cab having a detachable fore-carriage 
carrying all the driving mechanism, placed under the front 
part, and kept in position by a vertical rod, which is 
used also for steering. The motor, which is of five 
horse-power, is horizontal and works on a crank in front of the 
fore wheels to which it is geared by chains. The fore carnage 
can be attached and detached in a few minutes by removing a 
number of bolts. 

The Pygmee motor of Leon Lefebvre, 4 Rue Commines, 
Paris, is exhibited on two vehicles, one a light pleasure car- 
riage, and the other a delivery wagon, weighing over 3,000 
pounds and adapted to carry over a ton. The Pygmee motor 
was described in the February issue of The Horseless Age. 

Audibert, Lavirotte & Co., 12 Chemin des Quatre Maisons, 
Lyons, are represented by two carriages, one having a six- 
horse, the other a three-horse motor. 

These motors are horizontal, and have single cylinders. 
Leather belting is used to convey the power to the intermedi- 
ate shaft, and chains to carry it thence to the wheels. 

De Dion, Bouton & Co. have the banner display in point of 
magnitude, showing eighteen petroleum bicycles as well as a 
number of their original steam tricycles. 

The newest thing in the entire show was a carriage driven 
by a rotary steam motor, built by N^gre & Ruffin, 21 Avenue 
du Maine, Paris. 

The Lutzmann carriage, applying power to only one of 
the hind wheels, was showm by the Soci6te Internationale des 
Voitures Automobiles, 2 Rue Baudin. Paris. 
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Contest for Heavy Vehicles at Paris. 



The Race Committee of the Automobile Club has issued the 
general regulations under which the international contest for 
heavy vehicles will be held on July i, 1897. 

The contest will take place somewhere in the neighborhood 
of Paris, and the competing vehicles will be divided into two 
general classes — omnibuses and delivery wagons. 

Decision will be rendered mainly on the economy shown by 
the vehicles — that is, the cost of operation as compared with 
the weight transported. 

In the first class competing vehicles must have a capacity of 
at least 10 passengers, with baggage estimated at about 70 
pounds for each passenger. 

Vehicles of the second class must have a capacity of at least 
a ton. 

Vehicles intended for the transportation of both passengers 
and merchandise are required to have a minimum capacity of 
at least 2,250 pounds. 

While any manufacturer will be allowed to enter more than 
one vehicle, the number of vehicles of the same type which he 
may enter will be limited, 
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Ad entrance fee of loo francs will be charged for each 
vehicle, to be paid before June i. 

The lists will close posiiively on the !5th of June, 

Photographs of all vehicles entered, together with prices of 
same, must be furoished the committee before June 25. 

Arrangements for supplies needed during the contest can be 
made at places designated by the committee, but everj- vehicle 
must be capable of making nine miles without renewing sup- 
plies. 

Six days will be required to complete the test, which will 
necessitate a total run of iSo miles, divided into six daily 
stages, or three different routes out and back. The vehicles 
will be so grouped that each day some will be passing both 
ways on each route, making frequent slops and carrying dif- 
ferent kinds of merchandise. 

Representatives of the Automobile Club will acccompany 
the vehicles and make note of various items of cost, time, etc., 
and report upon them. 

Speed will be subordinate, a maximum being set by the 
committee, which all contestants will be requited to obey. 

Parks or stopping places will be provided as in the Paris- 
Marseilles race. Here all competing vehicles will be required 
to put up for the night, and all repairs must be made in the 
presence of the representative'! of the club. 

MedaW will be awarded to vehicles which possess the re- 
quiraments for either class of service, and a complete illus- 
trated report of the test will be published by the club and 
given the widest circulation. 



motor vehicle This year a large section was set apart Espe- 
cially for the exhibit of the British Motor Syndicate, comi ris- 
ing motor tricycles of the Boll^, Gladiator and De Dion types, 
Panbard & Levassor carriages, omnibuses and vans, and the 
most successful of the electrical vehicles thus far built in Eng- 

The Rawhide Chain 

Frederick W. Barker, a patent attorney having offices at 253 
Broadway. New Voik. has secured patents on a rawhide chain 
tor vehicles and general transmission use. 

In this chain the centre blocks are composed of rawhide 
flanked by metallic reinforce plates. The rawhide serving as 
the major pivotal bearing for the pins it Is claimed that the 
frictional contact is reduced to a minimum and that no lubri- 
cation is required, 

The rawhide projects slightly beyond its flanking plates at 
the ends, and thus receives the impact of the sprocket teeth, 
entirely obviating the clicking or rattle which occurs when 
ordinary metal blocks are used, and rendering thechain noise- 
less in its operation. The merit of cieanliness is al»i claimed 
for it, as no graphite need be applied to collect dust or mud. 

We are informed by the inventor that thorough tests of thts 
chain have been made by bJcyde experts under all conditions 
of road and weather, with most satisfactory results, and 
that it will soon he placed on the market in all sixes adapted 
for bicycles and motor vehicles. 



FOREIGN NOTES. 



A company called the National Cycle & Mod 
Company, has been formed in London to cover this special 
field of accident insurance. 

A subscriber of Thk Himsm.Kss A<;k, Stani.slaw Giodzki, 
Warsaw, Polish Russia, is organizing a company to pul a line 
of English motor 'buac* in service there. 

The Grand Duke Wladiroir, General-in-Chief of the Rus- 
sian army, is now in Paris studying the motor in its iHiariug 
on the transport of artillery and supplies in the field. 

By the terms of the new English law, going intoeifect the ist 
of January, motor vehicles weighing less than a ton are sub- 
ject to an annual tax of ts if used fur private purposes, 
and (j, so if used for public purposes. Vehicles weighing over 
a ton pay $25 and fig respectively. 

The total amount of priues distributed by the Automobile 
Club tocontestants in the Pans-Maiseilles race was about fy.ooo 
This includes overfi.ooo expended for medals which were 
distributed among the conductors and mechanics havingcharge 
of the vehicles. The heavi:st winners were Panhard & Le- 
vas,sor, who secured over $5,000. 

On the 2')tb. 30th and 31st of January an international race 
formotor vehicles will be run between Marseilles and Nice. 
The course will be divided into three stages, the first of 73 
miles, ending .it Frejus; the second from Frejus to Nice. 40 
miles , and the third from Nice to Monte Carlo. r8 miles. On 
the ist and and of February the vehicles will be sent back to 

The Stanley Cycle Show of i8q6, as compared with thai of 
i3qS. is ati excellent indicati m of the progress that has been 
m.ide in England tlie past year in the developmcat_of th« 



New York Motor. 

Opcnled by GASOLENE, CARBONATED OIL flr GAS. 
PRICI SIM.OO. 

Adapted to drlTc 

\'i.'nti!aii[ig Fans. 

Bitr I'umps, Ice Cream 
Krec/crs, Soda and Beer 
Bottle Washers, Meat 
Grinders, Sausage Ma- 
chines. Small Launches, 
Line Shaft, and alt Light 
Power. 



For Stationary use, 
a Water Tank, Bat- 
tery, and Induct ion 
ore furnished. 

For Launch, a Pric- 
lion Clutch for Re- 
versing Propeller 
Wheel is fumiBhed. 

FHce •175.00. 



New Yorlt Motor Company, 

11 Murray St., New York. 
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7 he Oil Famine Bugaboo. 



In his very interesting lecture on motor vehicles, 
delivered recently before the Automobile Club of 
France, M. Marcel Desprez, member of the Insti- 
tute, presented a decidedly novel objection to the 
petroleum road motor. ' The learned gentleman is 
haunted by the fear that if this fuel comes into 
general use for vehicle propulsion, we shall sooner 
or later be brought fac6 to face with an oil famine, 
because only 8,000,000 tons of oil are annually 
taken from the earth, while 400,000,000 tons of coal 
are annually mined. 

In his desire to force steam to the front as a 
motive power for road vehicles, M. Desprez has 
borrowed a great deal of unnecessary trouble from 



the future. If we grant that his figures are cor- 
rect, and that the annual production of coal in tons 
is now fifty times as great as that of oil, there is 
still something to be said about the relative value 
of the two as fuels. Moreover, coal mining is a 
much older industry than the oil industry, and the 
production of oil is now increasing as its uses mul- 
tiply. Under the stimulus of a great demand from a 
vast and newly created industry we may expect that 
new fields will be discovered and improved methods 
of raising the liquid be introduced, so that in the 
present generation, at least, an oil famine seems 
impossible. 

But, if in the distant future, the natural sources 
of the hydro-carbon should become exhausted, arti- 
ficial means may very likely be resorted to to meet 
the wants of civilization. Synthetic chemistry is 
daily adding to its triumphs, and it is difficult now 
to set a limit to its possibilities. The great needs 
of civilization are quite certain to be supplied as 
they arise, and as to future generations we can safe- 
ly trust them to settle their own difficulties and sat- 
isfy their own wants. 
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Seven-Million-DoUar Rotary Engine. 



The daily newspapers appear to be vieing with 
each other to see which can tell the most prepos- 
terous stories about motors and motor vehicles. 
Perhaps the choicest bit of newspaper imagination 
that has recently served to enliven a period of dull- 
ness is the story of Grant Bramble, of Sleepy Eye, 
Minn., and his marvelous rotary steam engine, for 
which an English syndicate is said to have paid the 
modest sum of $6,700,000, one-quarter of which has 
already been received by the inventor. 

We ^re informed that Millionaire ^raml^le, npt- 



THE HORSELESS AGE. 



withstanding- his stroke of fortune, is still living at 
Sleepy Eye, in his humble, vine-clad cottage, the 
sole support of a widowed mother, and the only 
expert telegraph operator in town. 

In the last statement lies the key to the whole 
story. Mr. Grant Bramble, being the local station 
agent and telegraph operator, had the wires at his 
disposal and used them so effectually for his pur- 
pose that Sleepy Eye is now the best advertised 
town of its size in Minnesota. If Mr.Grant Bramble 
can sell the patent on his rotary engine for enough 
to pay his fare to Europe he should dispose of it at 
once, and go to London and offer his services to the 
British Motor Syndicate. 



The Electric Vehicle Discussed. 
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The "Tug of War. 



ff 



Promoters of the motor vehicle in England have 
a new amusement. They call it the " tug of war,'' 
and it consists in hitching two vehicles together 
back to back, starting the motors and seeing which 
can pull the other. Judging from the large amount 
of space given to this subject in our English con- 
temporary, the Autocar^ this feat seems to be re- 
garded as conclusive proof of the superiority of a 
vehicle. We are informed that the Pennington ma- 
chine on one occasion pulled the Boiled some dis- 
tance in a tug of war, and that the Pennington is 
therefore a better machine and can outrun the Boi- 
led any day for a consideration of ^1,000, to be 
given by the victor to some charitable organiza- 
tion. These terms the backers of the Bolle6 are 
not inclined to accept, and so the merry war of 
words goes on, and if England is not full of sport- 
ing events in the motor line this Winter it is not for 
lack of brag and bluster. 

Meantime it is but just to say that the Boiled ma- 
chine has at least made for itself a creditable record 
on the road, and that no affidavits are necessary to 
establish the fact. 



The Danger Signal. 

Wb call attention to the correspondence published 
on another page in regard to the kind of d^^nger 
signal or alarm that should be adopted for the motor 
carriage. Quite a number of inventors with whom 
the editor has talked recommend the vibrating bell. 
Others hesitate between this and the horn. Some 
tew prefer the whistle. The discussion is open, 
and it is desirable that all opinions should be heard 
in order that the proper alarm may be selected for 
the motor carriage. 



At a meeting of the Ameritan Institute of Electrical Engi- 
neers, held January 20th, at No. 12 West Thirty-first Street, 
New York, the topic of discussion was " Electrically-Driven 
Vehicles." 

The discussion was opened by A. L. Riker, of the Riker 
Electric Motor Co., Brookl}^, N. Y., who presented a paper, 
as follows: 

J/r. Chairman and Gentlemen: In opening a discussion 
on electrically driven vehicles, at this time, I feel as if the 
electric carriage had arrived at a period of transition, that it 
is passing from the experimental into the practical stage. I 
think that it is generally admitted that the electric carriage is 
the ideal vehicle, having all the advantages of simplicity, 
being easy to control, and free from heat, vibration, or odor, 
but there is one element in the electric vehicle that we must 
not lose sight of, and which has caused all experimenters in 
this line their greatest trials— that is, the storage battery. 

This vital part of the system has been defective, and on the 
remedy of this defect depends the success of the electric 
vehicle. This defect is not that the storage battery is not a 
practical apparatus, but that it has not been adapted to the 
particular requirements in this case. 

The weight of a motor vehicle must be kept within certain 
limits. To that end the battery portion has had to be light- 
ened and tmder the same conditions it has had to withstand 
heavy discharges from 100 per cent, to 1,000 percent, above 
the normal rate. To meet these requirements some special 
form of cell must be devised. 

I have corresponded with most of the prominent battery 
companies both on this side and abroad and find the best out- 
put obtainable for complete cell, including bard mbber jar, 
acid and element, sealed in, is about 5^ watt hours per pound. 
This value limits the run from four to five hours on each 
chai^ge at a ten -mile rate. 

If there is present any representatives of the storage 
battery interests I should be glad to hear whether they have 
anything new for this service. I had hoped to be able to 
give the results of a complete set of tests on a new vehicle 
upon which I am now engaged, but the carriage is not 
finished. 

My experience with my first two carriages, both of which 
were supplied with a double motor equipment, has shown that 
a single motor is preferable. The single motor equipment is 
much more sightly, and the motor and gears can be placed 
under the middle of the body and out of sight. The bicycle 
construction, wire spokes, pneumatic tires, and tubular gear I 
believe are necessary to a successful vehicle. Equally neces- 
sary, if the vehicle is to give satisfaction, is simplicity of 
control. 

At the present time the electric carriage is not eminently 
suited for long runs or out-of-town service, bat for this service 
we anxiously await what the future may bring forth. 

The chairman of the society then commented briefly on Mr. 
Rikef s paper. He said that when electrical engineers could 
construct a vehicle which would go 35 miles in one day they 
would then enter the commercial field. So far as he knew 
there were no storage batteries in the market now that would 
average better than 20 miles on one charge, and when the 
battery is drawn upon until near the point of exhaustion the 
deterioration is much more rapid. He had yet to learn of a 
battery of high efficiency and low depredation, which was the 
type required for the work. 
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^The discussion was then thrown open, and several engineers 
who* had had experience with storage batteries spoke rather 
skeptically of its availability for road traction. One of the 
speakers said that in experimenting with storage batteries for 
track locomotion, he had found that when the track was in 
prime condition 40 miles could be made on one charge, but 
when it was in poor condition only 10 miles could be made. 
He would advise any one taking a ride in an electric vehicle, 
to have a meter along with him to tell him when to turn about 
and come home. 

A gentlemen then rose and said that several builders of 
electric vehicles were using meters such as were suggested 
indicating the amount of current which had been used and the 
amount left 

A reprasentativc of the Electric Carriage & Wagon Co., be- 
ing called upon to contribute to the discussion, spoke of the fa- 
miliar ** Electrobat," which he said would make 35 miles on one 
charge and tiad been run 1,000 miles without accident. 

The hansoms which this company are now building for public 
service ;in New York have already iMien described in The 
Horseless Age. These, he stated, woufd not be ready to test 
for several weeks. 

Charles E. Duryea, of the Duryea Motor Wagon Co., manu- 
facturers ot gasolene vehicles, was noticed in the audience by 
the chair, and was invited to speak in behalf of the vehicle 
which he represents. 

He disagreed with Mr. Riker in regard to the placing of the 
motor on the truck or axle, believing the body of the vehicle to 
be the proper place for it on account of the vibration to which 
the machinery of the motor vehxle is subjected close to the 
ground. 

The odor of the gasolene vehicle he thought less disagree- 
able than that of a horse, behind which we now ride, while we 
ride in front of the gasolene motor. 

He spoke against the automatic features which Mr. Riker 
said he would introduce into his new vehicle, contending that 
it was much better to have the machine under the complete 
control of the operator. Automatic steam engines for marine 
use he had found unsatisfactory. • 

One great disadvantage of the electric vehicle was the 
limited run it could make on one charge. . A. half hour or an 
hour's run was easy, but something more is demanded now. 
He instanced the long runs people make on bicycles for pleas- 
ure, and the exhilaration attending a lively cross country run 
in a motor vehicle, and said that while the owner of a motor 
carriage would not care to travel 50 or lop miles every day, 
still he would not be satisfied unless he could go this distance 
when he chose. Speed is the desideratum, and to attain this 
light weight is necessary. 

Of the SerpoUet steam wa^on, favorably mentioned by one 
speaker, he said it cost twice as much to get power, out of it as 
out of a gasolene wagon. Another great obstacle to the use of 
the electric vehicle, he thought, was the length of time re- 
quired in charging. 

In closing the electric side of the discussion Mr. Riker called 
attention to experience in electric street railway engineering, 
which had resulted in the placing of the motor directly on the 
axle, after nearly every conceivable position had been tried. 
The vibration referred to by Mr. Duryea, he thought, was 
minimized by the pneumatic tire. 

As an encouraging sign in storage battery development he 
said he had lately been experimenting with a storage cell, 
which he had charged at high rate in three and one-half hours 



and discharged in two hours, with an efficiency of 65 per cent- 
Batteries could easily be changed if long distances were to be 
traveled, the discharged cells being replaced by fresh cells. 
Mr. Riker said he was trying vanous devices to save power, 
one of which was similar to the back gear on a lathe, so that 
when snow is encountered speed will be reduced and more 
power obtained. A meter, which he is adopting, indicates how 
much current is required to bring the battery up to its standard 
of energy, preventing overcharging. 

Being asked what was the difference in power required for 
asphalt pavement and dirt road, he said that Belgian block 
and asphalt pavements required about the same amount of 
power, while good macadam took a little more. 

Ralph W. Pope, secretary of the Institute, closed the meet- 
ing with a brief r^um^ of the arguments and facts presented, 
expressing the hope that in the future, when the enormous 
. storehouses of electricity found in the waterfalls, the rivers 
and the tides had been utilized and distributed, the electric 
vehicle would become the road vehicle par Excellence, 
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Electric Hansoms Now for Hire. 



The Electric Carriage & Wagon Co., New York and Phila- 
delphia, have opened headquarters at 140 West Thirty-ninth 
street, New York, where they will have at public call a num- 
ber of electric hansoms, such as were illustrated and described 
in the September issue of The Horseless Age. They will ad- 
vertise constantly in the local papers, and hope within two or 
three months to keep a dozen vehicles busy. This number 
will then be increased as required. 
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The Qas Exposition. 



One of the chief features of the Gas Exposition held Jan% 25 
to 30 a^ Madison Square Garden, New York, was the exhibit 
of the American Motor Company, comprising two elegant 
phosphor-bronze . .2-hp vertical motors, a 4-hp horizontal 
stationary motor and a small vertical motor havmg the valves 
on top of the cylinder to do away; with joints. 

The Pennsylvania Ifon. Works showed a launch propelled by 
a • ' Globe " gas engine. 
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Largest Motor Boat Ever Built in the 

United States. 



The Daimler Motor Company, Steinway, Long Island, have 
just taken an order for the largest motor boat ever constriicted 
in the United States. 

The boat, which was ordered by a New Yorker and is to be 
delivered next May, is 80 feet in length and is equipped with 
two 20-hp Daimler motors. It has twin screws; trunk cabin 
dining room and social hall on the main deck ; forward saloon 
grand saloon'all finished in mahogany, and owner's stateroom 
\VL white and gold. 

Though built for cruising purposes it is guaranteed to make 
12 to 14 miles an hour. 

The Daimler Company also have in hand several orders for 
large boats from 64 to 76 feet in length. 



THE HORSELESS AGE. 



New French flotors. 

The new motor of Panhord & Levassor, called the Phcenix, 
differs in several important features trom the Daimler, which 
this firm has manufactured under a royalty for some years. 

In the Daimler motor the two cylinders are placed trans- 
versely to the vehicle, each cylinder being inclined from the 
vertical at an angle of i s deftrees. In the Phcenix the two 
cylinders ^^' are vertical and are placed lengthwise of the 
vehicle, as shown in Figs, i and 2, figure i representing the 
front of a Panhard & Levassor vehicle of the latest type, with 
all protecting covers removed. 

In the Daimler the exhaust valves w^re operated by two 
guide rods which received their motion from a friction roller 
located in the grooves of the fiy-wheel. In the Phoenix the 
shaft f is prolonged, and by means of a pinion. C, geared t 
to a, operates a lateral shaft. D. having two rams, £ £', 
which, at the desired moment, raise the valve rods, S S. 

This lateral shait extends the whole length of the motor 
npon the opposite side from that represented in Fig. a, and 
carries besides the cams a ferrule J% upon which the governor 
acts, mounted upon the same shaft iJ. This ferrule is cylindri- 
cal in form to accommodate itself to a cam at f. 

When the motor exceeds the noroial speed the governor 
draws the ferrule forward and the hammer /i, actuated by a 
Spring r, strikes upon the eccentric part /, instead of upon 
the cylindrical part ^. In consequeni;e of the play of the 
lever ^ /*, the rod P / is pushed into the centre, which 
produces two different results, according as it is Pfi acting 
upon the rod 5. controlling the valve of the cylinder A, or the 
rod P' p' acting on the rod S. which controls the valve of the 
second cylinder A'. 



The joint P, of the rod Pp, is elongated so that the pnah of 
the lever R O Ploses itself in the joint and does not reach the 
rod 5, which remains fast in P. The joint /*', however, has 
no play, go that the pointy' receives the same push as the end 
P' of the lever R O P. This has the effect of throwing the 
rod a out of 7", so that the valve is not raised, the gu 
does not escape, and the cylinder A' ceasing to work, the 
motor slows doivn. 

When the adjustment is complete the ferrule F resumes it* 
normal position, the hammer R again falls upon the cylindri- 
cal part, and the rod i" being raised again, the cylinder A' 
commences to operate once more. 

In the Phoenix as in the Daimler the mixture is prepared in 
a carburettor G, according to the Daimler method, the esseat^e 
being supplied to the carburettor by the pipe i', leading from 
the petroleum reservoir /, behind the dashboard of the 
carriage. 

Ignition is effected by platinum tubes kept at incandes 
cence by means of round hollow burners of copper gaute, sup- 
plied with fluid by the tube/, which descends from the anxit 
iary reservoir J, the whole being enclosed in a protecting 
shield of tin H. 

The descending impulse of one of the pistons coincides with 
the descending exhaust stroke of the other. Only one crank 
shaft is used, and a working stroke is obtained every revolu- 

Tbe weight of the 4|-hp motor is less than 300 piounds. All 
its mechanism is easily accessible, part icu la riy the valves, 
which must be absolutely tight if the motor is to do its work 
well. To reach tbe valves one need but unfasten the twit M 
an operation requiring only tour minutes. 

Water for cooling tbe cylinders is kept in circulation by a 
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1 centrifugal pump L, operated by a friction roller r 
the side of tbe fly-wheel of the motor. ' 

)tion is also communicBted to the vehicle mecbanism by 
fly-wheel, which is the active part of a friction-clntdt 
iBnisin. Tbe water which goes to the upper part of the 
ders A and A' passes immediately Ihroagb the pipe n 
a condensing chamber A', from which it returns tu tbe 
r-tank in the rear of the vehicle. 

e cylinders are Inbricated by the double lubricator U 
two feed-pipes u and «'. which also introduce into tbe 
ders a small quantity of oil to facilitate starting tbe 
r, when the crank m is turned. 
the machinery is placed in front of the carriage and 
on springs, which are supported by the carved axle Q. 
ig at its two extremities in the pivotd g and g', operated 
e steering lever X. 

/alve located in a box Z upon tbe exhaust pipe and con- 
d by a small lever m on the opposite side of the seat, 
les the conductor to regulate the speed of the motor ac- 
Dg to the resislance offered to tbe pressure of the exhaust 
ihard ft Levas*ior are building Phcenix motors of 6. 8 and 
rse-power. Tbe six-hp motor is obtained by an increase 
} diameter of the cylinders and tbe stroke of tbe pistons : 
.gtat borK-power by the use of four cylinders, and the \% 
-power by coupling together two six hp motors. 
e carriage of M. Morii is propelled by a petroletmi motor, 
Ig four cylinders arranged in pairs and inclined at 45 de- 



r shaft G 



s two cranks at 




grees to each other. The i 
an angle of 180 degrees. 

Tbe exhaust valves are operated by means of a abaft revolv 
ing at half tbe speed of tbe main shaft The inlet valves act 
simply by tbe difference of pressure. 

Tbe method of ignition is as follows : 

Tbe rods A, actuated by the counter-shafts, press tipon 
the armature C at tbe end of the axis D, passing through the 
cylinder. Inside the cylinder is another armature E acting 
upon the insulated rod F in communication with one of the 
poles of a battery, the other pole being fn contact with tbe 
frame of the machine. If tbe armature E is moved from tbe 
rod F by the rod A, which is actuated by a cam 0, a spark fa 
produced at 5, and an explosion follows. The electricity 
being employed at low-tension insulation Is of less conse- 
quence than when the Induction coil is used. Tbe batteries 
are kept charged through a dynamo 6perated by the motor. 




Cooling of tbe cylinders is effected partly by radiating ribs 
and partly by water. 

Constant lubrication is assured as the cranks dip at every 
revolution in a bath of oil, contained in tbe chamber M. 

Vibration is said to be practically done away with, and when 
tbe carriage stops the speed of the motor can be greatly re- 
duced by means of checks, which limit the supply of air to the 
cylinders. 

The total weight of the Mors vehicle is about 1,000 pounds, 
and its maximum speed on a level is 18 miles per hour. 

Gantier, WehrU & Co. contribute to the list of motor novel- 
ties a carriage called tbe Mignonette, weighing only about 
goo pounds and resting on pneumatic tires. 

Its motor is a two-cylinder horizontal motor of tbe Otto type, 
placed transversely in the most solid portion of tbe vehicle 
frame, in order to subdue vibration. All the mechanism of tbe 
motor is protected from mud and dust, and all bearing parts 
are automatically lubricated. Transmission is effected with 
cut chains or belts through a system of gears, also enclosed 
and running in oil to prevent noise and grinding. Outside of 
tbe case or box is one toothed pinion only, which drives the 
rear aile, carrying the compensating gear. This axle allows 
full play to the springs, and yet gives to tbe wheels the free- 
dom usual in vehicles. 

Ignition is electric. 

Three different speeds are posuble, the maximum being 
abeut IS miles an hour. 
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The new motor of Armand Peugeot, of the Soci£t£ Aaonjm^ 
des Automobiles Peugeot, Maodeure (Doubs) Fraoce, which 
was used for the first time in the Paris-Marseilles race, has 
two boritonta.] parallel cylinders, shown in C, c being the 
igniting device. The motor shaft A. parallel with the axles 
of the vehicle, carries the fly wheel V. in which engages a fric- 
tion clutch, which by means of a gear drives the intennediat 
shaft a, also parallel with the axles. This arrangement does 
away with the longitudinal shaft and mitre gear, which was 
found necessary with the Daimler motor, owing to the fact 
that it was placed in front and transversely to the vehicle. 

The gears furnishing the different speeds are arranged upon 
the shaft a, and upon the pinion shaft p, carrying the differen- 
tial D. These pinions p communicate motion by means of 
chains to two toothed wheels P, that drive the hind wheels R. 

Steering by the forward wheels is accomplished through a 
two handled lever,/, acting by a chain upon the axis 0. which 
through the rods 6 and i', moves the pivots of wheels F. 

A lever, L, in the different positions, brings the speed gears 
in and outof engagemenL These changesin speed are effected 
by imparting to the spiral groove / certain rotary movements, 
displacing clutches, which in turn act upon the hubs of the 
series of gears, slidiag upon the shaft a. 

One piosition of this groove / brings into gear an auxiliary 
pinion, which interposed as a third, between the two wheels, 
fixed one upon the shaft a, the other upon the shaft p, changes 
the direction of rotation of the latter, and backs the vehicle. 

The water tank for cooling the cylinders is placed in the rear 
at E, and that containing the fuel at G under the forward seat. 

A brake lever h acts upon tn;o pulleys H fixed upon each of 
he wheels R, and another pulley iV,. fixed upon the differen- 
tial shaft, is braked by the action of a pedal. 

The whole mechanism is fiotirely clqsed in. so that there is 
no danger 'of its being interffered with by the mud or dust. 
The water fi>r cooling the cylinders is carri^ ip the tubes 
forming the framework of the yehicle, sjid circulates around in 
a chamber with numerous Ranges, which agitate the water and 
thus facilitate the cooTihg. The makers claim that the motor 
will run for a (uuch longer period without water than any other 
type. In the Paris-Marseilles race theirvshicles ran for 330 miles 
without its being necessary to use the pump, and on the last 
two days they claim the water was not used at alL The motor 
is geared for four speeds, and the change is effected by a single 
lever, which also serves to start and reverse the mechanism. 
The weight bos also been greatly reduced, and the six horse- 
power motor does not weigh more than ajo pounds, including 
the carburetor. Experimentsaiestillbeingcarriedon with the 



gearing, and in the light vehicles this will be effected by fric- 
tion and leather belling. Several other notable unprovementa 
are also to be effected, notably in the carburetor, in which the 
mixture will he kept at a constant level, thus avoiding the 
overflow and other diflSculties that often result in a stoppage of 
the vehicle. 




BtECTRIC CARRIAGE o 



If. (BAIlTAUn. 



One of the best electric vehicles recently produced in Prance 
isthatof M. Jeantaud. It is a closed carriage, seating four 
besides the conductor. The body of the vehicle, which is of 
sheet aluminum, rests upon a steel frame, which holds the 
batteries. 

The mechanism is reduced to two sets of steel gears, work- 
ing moil, and connecting themotor and tbeforward axle, which 
is also the steering axle. The weight of the entire vehicle, 
ready for the road, is about 2,300 pounds. 

The batteries, which are of the Pulmen type, have acapacity 
of 3oampere hours to the kikigram at low discharge. Over a 
level road it is claimed a journey of 60 miles can be accom- 
plished on one charge, and on ordinary country roads 36 miles. 

The entire control is effected by a small handle turning 
around a quadrant. 

Messrs. Kellneret ses Fils, 1Z5 Avenue Halakoff, Paria, are 
now showing a very handsome motor carriage, designed to 
carry three persons and propelled by a 3 >j-hp horizontal motor 
having two cylinders and making 600. revolutions per minute. 
Transmission is by belt and pulley, and three spe^s up to a 
maximum of 15 miles anhourcanbe obtained. No crank need 
ha turned to start the motor, theelectric current being sufficient 
to do this as soon as it is put in operation, hence the motor 
need not be left running when temporary stops are made. The 
total weight of the machinery is said to be, a little less than 
300 pounds. , .: 
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The Capitaine Motor. 



Emil Capitaine, Frankfort- on-ttae-Main, Germany, is now 
taking out, in this and other countries, quite a number of 
patent!, in gas motors and their application to the propuUion 
of vehicles. 

The stationaiy motor which we illustrate here, runs on the 
Otto cycle and has one vertical cylinder on top of which is the 
combustion chamber, C, supplied with air through the ad- 
mission valve H'. V is the vaporizer, somewhat cone-shaped 
and provided with outer radiating ribs. At the left of the 
vaporiser Is a valve, N. retained npon its seat by a spring. 
The vaporiier serves the double purpose of volatiliring tbe 
petroleum and igniting the compressed charge. 

When tbe vaporizer has been raised to the proper tempera- 
ture, this temperature is maintained by the beat of the ez- 
idosions and by a ventilator L. 

The petroleum is injected by means of a small feed pump P, 
mounted upon a pipe O, which has its outlet in front of the 
ndveA'. 




When tbe piston descends air is drawn into the cylinder 
through tbe valve W. At the same time a quantity of air is 
admitted into the vaporizer through a passage opened by the 
valve N- This air instantly mixes with the petroleum mtro- 
dnced by tke pump 0. 

Tbe valves are so arranged that the petroleum is injected 




VAPOBIZER. 

of admission tbe cylinder contains a mixture poor at the tod 
but rich as we approach the piston. 

During tbe period of compression the stratilieBtion of the 
miztare is not appreciably affected, hence tbe rich and inllam' 
mable portion is not fired until it reaches the vapoi^zer, whose 
walls are kept at a high temperature. But inasmuch as the 
vaporizer is cooled by the air from the exhaust, premature ex- 
plosion IS said to be impossible. ^ 

The exhaust valve opens every second turn of thp fly-wheel, 
being operated by an oscillating mechanism controlled by a 
make and break device and also operating tbe feed pump. 
The teed regulation is very sensitive, proportioning tbe oil to 
the work done through control of the number and not the 
force of the explosions. 



Catalogues of Foreign rianufacturers. 

Catalogues have recently been received by the editor from 
F. Lutimann, Dessau, Germany; Leon Lefebvre, Paris, 
France, and tbe Compagnie Generale des Automobiles of the 
same city. The Lutzmann vehicles are propelled by Benz 
motors, but tbe power is applied to only one of the bind 
wheels. M. Lefebvre is the manufacturer of the " Pygme6" 
motors considerably used in France for both vehicles and 
boats. The Compagnie Generale manufactures the Triou- 
leyre carriages, which also, employ the Benz motor, but 
embody improvements in transmission and other details. 



Uttle before the inlet is opened, hence at the close of the period circumstances. 



Two French Opinions. 

The Boron de Zuylen de Nyevelt, president of the Automo- 
bile Club, Is a believer in tbe electric vehicle for city use. 
Even in tbe present state of tbe art he claims for the electric 
carriage a saving of 40 per cenL over animal traction. For 
heavy trucks and omnibuses he advocates steam. He states, 
however, that in his opinion the field is so vast as to give 
ample room for all kinds of motors. 

Victor Popp, the Paris engineer, who bas been so success- 
ful in the use of compressed air for traction, advocates 
compressed air and steam for road vehicles. His experi- 
ence with storage batteries has not been satisfactory, owing 
to their rapid deterioration, even under the most favorable 
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•Twin*' New York Motor. 



The New York Motor Co., ii Murray Street, have in opera- 
tion at their factory a " twin " motor, or two motor>; Hke tbat 
already illustrated in Thb Hoksei.ess Age. worlcing on one 
abaft. This form of construction they regard as highly 
economical, warranting the use of a smaller fly-wheel and 
lessening vibration at least one-half in proportion to the 
power developed, vrbicb In this case is claimed to be fully 
four horse. 

They are prepared to gear up four or even eight of these 
motors in this manner, if desired. 

In order to obviate all possibility of explosion in the carbn- 
retor, they now provide it with a [chimney which has a dia- 
phragm top. so tbat in case a back explosion occurs and the 
flame reaches the carburetor, it simply passes up the chimney 
and quickly finds a vent. But to make assurance doubly sure 
a flame arrester is inserted between the inlet valve and the 
carburetor, and a check valve also turns back the flame. 



Boston's Self -Propelling Fire Engine. 

The Amoskeag Works, at Manchester, N. M., are construct- 
ing a large self-propelling steam fire engine for the City of 
Boston, Mass. 

The great height of modem office buildmgs renders it im- 
possible to throw a stream of water to the top stories with 
ordinary fire eoginea such as are drawn by horses. Increased 
power means increased weight, and horses would not be able 
to handle an engioe that would do this work. Hence the Fire 



Commissioners of Boston were compelled to order this monster 

self-propeller. 

The engine will be lo feet in height, i6 feet 6 inches in 
length, 7 feet 3 inches in width, and is expected to throw 
I. Boo gallons of water a minute and to project a two-inch 
stream over 300 feel into the air. 

The transmission of power is by sprocket and chain, and an 
equalizing gear enables the wheels to turn independently in 
rounding comers. 

When the power is to be used for pumping, the removal of 
a key disconnects the driving gear instantly. An extra water 
tank to supply the boiler is carried at the rear. 

Two engineers are required to handle the machine. The 
chief engineer rides on the fire box. and has directly under his 
hand the levers and wheels which start, stop and reg^ulate the 
speed of ihe machine. The assistant engineer rides on the 
drivers seat, oa the front of the machine. Directly before 
him is a tiller, the shaft of which passes down through the 
footboard and is firmly bolted through the front axle. By 
means of this the driver steers the machine in exactly the same 
manner as the rear wheels of the long ladder trucks are gov- 

The City of Boston has had previous experience with self- 
propelling fire engines. The late S. H. Roper built one for the 

municipality some years ago. which is said to have been quite 
successful ia practice; but the horseless uge bad not arrived 
then, and the matter was dropped until the present time. 

The City of Hartford, Conn., now has in service a self-pro- 
pelling fire engine, which is regarded as much more efficient 
than tiiose drawfi by horses. 
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Wing's Marine Qas Motor. 



L. J. Wing & Co., 1*9 Liberty Street, New York, are now 
placing OD the market a marine gas motor, which is the result 
of many years of practical experience in this branch of 
engineering. 

The motor is of the class taking an impulse every second 
revolution, but the construction and action are radically 
different from all other motors, an fan be seen by examining 
the illustration. The gases are admitted into tlie lower part 
of the cylinder, giving an upward impulse to tbe piston, thus 
largely doing away with tbe heavy thump or jar of other gas 
motors that have the down stroke acting directly on the frame 
and planking of tbe boat. This arrangement allou-s a ngfid 
piatoo rod and very long connecting rods, giving but a very 
slight angle, and making a pulling inatead of a pushing strain 
OD the connecting rods. 




The weight is all low down near tbe keel— a very valuable 
feature — and every bearing is on the outside and accessible. 
One oil cup, requiring only about one drop a minute, lubri- 
cates the cylinder, piston and piston rod. 

The gas in the cylinder is ignited by an electric spark, 
obtained from a pair of wiping electrodes, but as no springs 
are used the electrodes will last for months. 

The inlet and exhaust valves are both opened and closed 
mechanically and are thus positive and sure. 

The vaporiKing is of new design, the napbtba or gasolene 
being supplied to it mechanically and regularly, the air and 
naphtha mixed and the gas generated in the vaporiser. No 
naphtha goes into the motor and no napbtba is allowed to 
escape outside of the vaporizer, thus making tbe motor per- 
fectly safe and reliable. 

Less than one pint of napbtha or gasolene per actual horse- 
power per hour is required, and it is claimed that a two-bp 
motor will run a ai-foot boat carrying six or eight people over 
30 miles with one gallon of naphtha. 



The screw or propeller shaft furnished with the motor is of 
a new reversible pattern, having a ball thrust- bearing. It has 
no gear or large ugly-looking hub, but is neat and compact. 
and does Its work perfectly without noise. 

A slight movement of the lever will reverse from full for- 
ward to full back without any possibility of failure or paying 
any attention to speed. In this respect this motor and the re- 
versing screw are said to excel the steam engine or any other 
power, excepting only the electric motor. 

The upper part of the cylinder can be used to compress ail 
into a tank to supply a whistle. 

The Prall Rotary Hotor. 

W. Edgar I'rall. Jr., whose rotary motor was mentioned in 
the last issue as being on exhibition at the Hotel Amo, Wash- 
ington, D. C, writes that he is now engaged upon a carriage 
to be propelled by his motor. 

Mr. Prall makes extraordinary claims for this motor, which 
he says runs without explosion or jar, and shows an efficiency 
greater than any other gas engine yet invented. The one to 
be used on the carriage, though only 6 inches in length and 6 




inches in diameter, is claimed to develop four horse-power 
from a total weight of 50 pounds. 

It is said to be self-Ftarting. no attachments being employed 
ior this purpose. As the combustion is continuous there are 
no firing valves or electric apparatus for igniting. 

Nodifferentialgear is employed to drive the wheel independ- 
ently on curves. The motor is so constructed that it automati- 
cally drives both wheels independently. 

The whole outfit necessary to propel a light vehicle is so 
compact that when fastened directly under tbe spring board, 
it is hardly visible. 

Kent's Lubricating Compound. 

Lubrication is of the utmost importance in the gas motor. 
Many oils, satisfactory in onl in ary cases, fail here, however, 
because of the severe conditions under which they are used. 
A new lubricant, known as Kent's Lubricating Compound, is 
now being extensively introduced all over the United States. 
From its peculiar qualities it should commend itself to the 
motor vehicle inventors. 

It is largely composed of light mineral oil (petroleum), 
chemically united with tallow to give the required viscosity. 
Although it is soft 350 degreesof heat are required to melt it. 

The Eastern agents are the N. Y. & N. J. Lubricant Co., 30 
Cortlandl Street, New York, 
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A Device That Stops a Hotor Auto- 
matically. 

E. Roger, of Paris, has patented a device for automatically 
stopping a motor wben tbe operator eitheraccidentally or from 
design leaves his seat. It consists of a sprinj; seat for tbe 
conductor, connected to a valve or switch controlling tbe supply 
of motive fluid to the motor or the circuit of tbe ig^niting 
device of tbe gas motor in sucb manner that when tbe weigb^ 
of the conductor is on the seat the valve is opened or the cir. 
cuit closed, and wben tbe conductoi is off his seat the seat 
rises to close the valve or open the circuit, and that the con- 
ductor can independently control the motor. Fig. i shows a 
mechanism by which the admission valve P. which admits the 
working fluid into the engine, is closed on taking the position 
P^ when the driver is no longer seated on the seat S, and in 
consequence the latter no longer rests on the head A of the 
rod 7", jointed to ttae>end of the lever formed by the two right- 
angled arms L, F, oscillating about the shaft O, on which is 
also fixed a lever /, at the extremity of which is a helical 



from tbe seat 5, as tbe spring r rises 
the contact necessary for the passage 




^IL 



the driver n 
and does not 
of the electric 

Mr. Roger has also patented this ii 
nnmbei being 13.101. 



A Gunpowder ilotor. 

A gunpowder bicycle is the invention of a Pennsylvania mer- 
chant. It is, be declares, lo be run by a motor which, with a 
weight of a^ pounds and a length of 8 inches, will, when 
charged with ordinary gunpowder, cany a laachine and rider 

The small cylinder of the motor is 3 inches long and i inch 
in diameter. At the forward end is the exploding chamber. 
This is 3 inches long. i)j inches high and \^ inches wide. 
From tbe rear end projects tbe driving rod. Above the cylin- 
der is the powder niagaEine, 4 inches in diameter and 3 inches 
deep. It is from this magazine that the explosive is supplied, 
by means of a feeder, to the exploding chamber below. The 
motor is fastened to an ordinary bicycle in place of the pedals 
and sprocket chain. 



spring R acting in the contrary direction to the weaker 
spring R^. The bent arm /"bears against a stud a fitted 
on the rod C, terminating in a manipulating knob B and 
sliding through a socket D, in which a hole is bored allow- 
ing a stop pin B' attached to a chain to pass through. The 
rod C is provided underneath with notches which can engage 
or hoolc into other notches cut in the opening through which 
this rod passes. If the driver falls from his seat, then the first 
spring R reacts on the lever / and turns tbe shaft O, the arm 
Foi which forces the pin a forward and moves tbe rod in 
the direction of the arrow, when the valve P will assume tbe 
position P>, cutting off tbe passage of the working fluid- Tbe 
notches at the bottom of tbe opening through which the rod C 
passes and those effected at the bottom of this rod, are ar- 
ranged in sucb manner as to allow the movement of the rod C 
following the direction of the arrow under the preponderant 
action of the spring R relieved of the weight of the driver. 
In internal combustion engines where the gaseous mixture is 
exploded by an electric spark, the modified arrangement 
shown by Fig. 2 is employed, in which the seat weighed down 
by the driver maintains the continuity of tbe circuit tlirougb 
the spring r, acting as a contact. The circuit is broken when 




Tbe exploding chamber is the heaviest part of the motor. 
It is constructed of steel, and in it the powder explodes as it 
comes from the magazine through tbe feeder. As tbe explo- 
sion occurs a gaseous smoke is generated wbich acis much the 
same as steam, in that it operates the piston head of tbe ''riv- 
ing rod within the cylinder, one end of which is connected 
with tbe exploding chamber. As the volume of thl> gaseous 
smoke is increased tbe action of the rod ii proportionally in- 
creased and an increase of speed results. To avoid any possi - 
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bility of the explosion of the gases generated by the powder 
there is a valve at the top of the exploding chamber, through 
which the excess of gas is automatically allowed to escape. 

The speed of the machine to a certain extent regulates the 
action of the valves in the supply chute. There is a small 
thumbscrew in the chute which adjusts the angl* of the back 
of the chute, forcing it nearer the valves or increasing the 
speed as the rider may wish. A rod working from the rear 
wheel to the chute opens and closes the valves as the wheel 
revolves, and thus allows the powder to escape from the mag- 
azine. 

When starting, the powder is exploded^first by concussion. 
The rod is forced down, the valves in the chutes are opened and 
a cap within the chamber is exploded, causing the machine to 
start. Just the reverse operation brings the machinery to a 
stop. The drawing upward of the rod closes the valve, causing 
the flow of powder to cease, and as no more gaseous smoke 
can be generated the machine comes to a gradual stop. To 
make a sudden stop the ordinary brake is used. 

The motor is fastened to the frame of the bicycle by a clamp, 
and when made fast nothing except the breaking of the ma- 
chine frame can displace the motor from its position. 

So little powder is exploded at a time that there is no smoke 
and no odor, and 'the inventor claims that the action of the 
motor is so even that riding is much like coasting down a good 
hill on an ordinary machine. — N, Y. Herald, 
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n. riarcel Desprez on Road flotive 

Powers. 



In the coarse of a lecture recently delivered before the 
Automobile Club, M. Marcel Desprez, member of the Institute 
of France, reviewed the history of the motor vehicle from the 
beginning, and introduced some very interesting data in re- 
gard to the various motor powers employed. He said that 
petroleum undoubtedly had the lead at present, but that 
steam in point of cheapness was superior to it, though handi- 
capped by the weight of the boiler. Where economy is of 
little account he sees an opening for electricity, but until bet- 



ter batteries are invented the electric carriage will be used 
exclusively by the rich, and will not be able to travel great dis- 
tances. 

Steam he regarded as the power that will be utilized for the 
public conveyance of passengers at low prices. Up to the 
present the failure of steam in road locomotion has been due 
entirely to fortuitous circumstances. Compressed air and hot 
water he regards as out of the race entirely. In the course of 
his remarks on the petroleum carriage M. Desprez raised a 
new question. If we are to depend on petroleum motors en- 
tirely in road locomotion, he said, we shall sooner or later be 
brought face to face with an oil famine. The total quantity 
of coal extracted throughout the world is 400,000,000 tons a 
year, but the total quantity of petroleum only 8,000,000 tons. 
If petroleum motors are used exclusively on road carriages, 
therefore, with their rapid extension it will not be possible in 
course of time to get sufficient supplies of the oil, as its con- 
sumption is increasing enormously in other lines. Hence 
another reason why steam is preferable as a motive power. 
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Acetylene flotors. 

A firm of Italian engineers has recently constructed some 
small cars which are propelled by motors driven by acetylene 
gas. The charge consists of acetylene gas dissolved in fifteen 
times its volume of air, and with this mixture it has been 
found unnecessary to use water for cooling the cylinders. 
The method of igniting the charge has not, however, 
been made known. According to the Gaztechniker^ the 
motors maintain a speed of 600 revolutions throughout a 
working period of fifteen hours. The weight is only about 20 
pounds, and 0.8 brake horse-power is developed. The cost of 
working it is said to be about 12 ceuts per hour. 

An acetylene gas motor, weighing nine kilogrammes (20 
pounds), giving out a brake power of 62 kilogrammes (448 foot 
pounds), and capable of working fifteen hours without being 
touched, has, it is stated by the Rivista Tecknico Itaiiana, 
been designed by Sig. Pedrell, of Parma, who has fitted it to a 
bicycle. — Scientific American. 
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CORRESPONDENCE. 

**The Noise Question.*' 



Editor Horseless Age, 

Dear Sir : — Under the above heading an article appeared in 
your December issue which was not only very ably and intelli- 
gently written and quite timely, but same also disclosed the 
fact that its writer is very intimately acquainted with the essen- 
tial and vital requisites necessary for a practical and commer- 
cial success of the horseless vehicle, which means a success so 
complete as to even remove what pede^rians and other occu- 
pants of the street might feel inclined to complain of, namely, 
the absence of a distinctive and characteristic motor vehicle 
approach and danger signal. 

As you request opinions from your readers on this head, I 
take the Hl)erty of directing attention to the approach and 
danger signal invented by Mr. Jos. J. Kulage, of St. Louis, 
Mo., and which signal be has embodied in his very unique and 
recently patented horseless vehicle. 

As special features of thin invention, I may briefly mention 
that same admits of the imitation of practically any sound — 
and in all degrees, from faint to loud and powerful ; and said 
sound to be of short duration, or intermittent, or continuously, 
as long as the vehicle or its motor is in operation ; and that 
all of this is accomplished in an automatic manner by either 
the exhaust from the motor, or by bellows actuated from parts 
of the vehicle. 

Mr. Kulage, the inventor, according to bis expressions, pre- 
fers as a distinct and characteristic approach and danger sig- 
nal for motor vehicles a rattling or trilling or tremulous 
sound, such as, for instance, a policeman's whistle, which 
sound is easily produced by placing a little ball or rounded 
object loosely into the whistle, so that the exhaust or wind 
oscillates or vacillates same while producing the sound. 

Amicus. 
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The Use of the Exhaust as an Alarm. 



Editor Horseless Age, 

Dkar Sir: — Your recent editorial on the matter of a signal 
for horseless vehicles was read with much pleasure, and in 
reply the writer offers the suggestion that the exhaust gases of 
the petroleum-driven vehicles can and should be used to actu- 
ate an alarm.- 

In most vehicles of this c!ass the exhaust is very abrupt, and 
unless muffled makes a very objectionable sound. 

It would probably suffice as a warning to permit these gases 
suddenly to escape into the open air without passing through a 
muffler. 

Some have met this suggestion with the ar^jfument that it 
would frighten horse.s, but there is no reason to suppose that 
this would be any more true of a series of exhaust puffs than of 
the squawk of a horn or the blast of a whittle. 

The alarm could be turned off at will, and the added mechan- 
ism would be very slight. 

It has been common practise for a number of years to use 
either the born or the whistle on vehicles and launches not 
steam driven, and theie is no reunion why the exhaust gases 
should not be used to blow the said whistle or horn instead of 
operating it by hand, or other power, as has heretofore been 
done. 



The writer thinks therefore that a very satisfactory solu- 
tion of your question is found in either using the exhau$t noise . 
as a warning, which would be prominently distinctive, or else 
using the said gases to operate a whistle, which, by its inter- 
mittent action, would soon become almost equally distinctive. 

ChAS. £. DURYEA. 
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Favors tlie Vibrating Bell. 

Pawtucket, Jan. 19, i8m7. 
Editor Horseless Age. 

Dear Sir: — I have read your interesting editorial on noises 
and the proper alarm for use on motor vehicles. For my part, 
I am strongly in favor of the vibrating bell. Its sound is 
readily located and has not the paralyzing effect of a gong : it 
also has not the long-distance penetrating effect of the horn 
or whistle. There are noises, and then again there are noises. 
Deliver me from living in a city with the driver of every vehicle 
tooting a horn. 

There is no need of mistaking a carriage bell for a bicycle 
bell, as no bicyclist will encumber his wheel with a five inch 
bell, which is about the proper siee for a carriage. 

Yours respectfully, Harry E. Dey. 
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The American flotor League. 

Chicago, Jan. 15, 1897. 

Dear Sir : The time has arrived 'when, according to the 
constitution of the American Motor League, it is necessary to 
have an election of officers for the coming year, and the pur- 
pose of this notice is to request you to record your vote by 
mail for such action. 

The American Motor League has been very quietly and 
conservatively at work the past year, aiding in the develop- 
ment of the motor vehicle. It was not believed at the oi^an- 
ization of the league a year ago that it would grow rapidly or 
that its good effect would show at once. It is keeping a steady 
hand on affairs, however; its membership is growing steadily 
— if slowly, and now that we can see a brighter outlook in the 
near future for the motor vehicle, the league will undoubtedly 
have work to do, and it will take a position of responsibility 
and authority. 

It is suggested by those who have had most to do with organ, 
ization and administration, that it will be wisdom on the part 
of the members to continue the present officers for the coming 
year. If you are in sympathy with this suggestion, kindly 
signify your wishes at as early a moment as you can. The 
directors will be glad of any advice or suggestion that you 
have to offer. If you desire that the officers for the year be 
changed, and will indicate your preference in detail, it will be 
recorded. 

The membership fee of $[ for renewal of membership is 
due and the directors will be pleas^ed to have you remit at 
your convenience. Trusting to hear from you at once, I am. 

Yours very respectfully. 

J. Allan Hornsby. 

Secretary. 



Two of the electric hansoms which the Electric Carnage and 
Wagon Company are to introduce in New York City for public 
service are now stabled at 140 West Thirty-ninth Street. These 
vehicles were illustrated in the September issue of The Horse- 
less Age. 
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FOREIGN NOTES. 



Tbe Automobile Club will hold a general meeting on Feb. 
i6. 

Motor fire engines are to be tried at Paris. The power will 
be petroleum. 

Panbard & Levassor are said to be working on a new motor 
without a water jacket 

Motor carriages are now allowed in the Bois de Boulogne, 
a privilege which has heretofore been denied by the authori- 
ties. 

Panhard /fc Levassor are executing a number of orders for 
railway inspection cars. One of these orders came from 
South America. 

De Dion & Bouton are said to be constructing a . tandem 
quadricycle, which will weigh about 290 pounds, and be capa- 
ble of a speed of 1 5 miles an hour. 

It i« reported that a motion has been introduced in the Coun. 
cil of the City of Amsterdam, Holland, forbidding the use of 
motor vehicles in the streets of the city. 

M. Jeantaud, the well known carnage builder, of Paris, is 
doing such a thriving business in the motor carriage line that 
other fasionable Parisian carriage builders are following suit. 

M. Am6de6 Boiled used rubber belting in the motor carnage 
he constructed for the Paris-Marseilles race. No pump is em- 
ployed to circulate the water for cooling the cylinders, the 
di£Ference in density being said to accomplish this purpose 
very well 

A commission is now engaged in drawing up a set of regu- 
lations to govern motor vehicle traffic in France. Among its 
members are such well-known men as Levassor, de Dion, 
Boiled, Jeantaud and Scotte. A liberal code may, therefore, 
be looked for. 

Ludwig Lohner, of Jacob Lohner & Co., Vienna, Austria, 
who is introducing motor vehicles in that city, has issued a 
comparative table showing the economy of the motor over the 
horse in cost of operation. The first cost he estimates as 
about the same. 

Paris Veio has offered prizes amounting to 2,000 francs for a 
motorcycle race, to take place next April. The distance will 
be about 60 miles over a level road, and competing machines 
must not weigh over 425 pounds. It is to be a sportmg event 
rather than a scientific test. 

The Australian Horseless Carriage Syndicate, Melbourne, 
Victoria, are now bringing out several different styles of 
motor vehicles, propelled by a gasolene motor of local inven- 
tion, which they control. The syndicate believe they can 
employ kerosene successfully in this motor. 

Tbe electric omnibus of Radcliffe Ward was recently given 
a very satisfactory test in London. It carried 25 passengers 
from the Hotel Victoria, through Trafalgar Square, to the 
Marble Arch, in 13 minutes, beating cabs and hansoms en 
route. It is the intention of the London Electric Omnibus 
Company to put 100 of these buses into service as soon as pas- 
sible. 

Leon Lefebvre, Paris, France, manufacturer of the Pygme^ 
motor, has received an order from a local cab company to fit a 



motor to one of the company* s cabs. The motor will be placed 
on a separate carriage or bogie frame, which will take the 
place of the fore wheels of the cab. The rear wheels of the 
fore-carriage will be used as the drivers and the front wheels 
for steering. Transmission will be made by leather belting. 

The Belgian Automobile Club are busy with arrangements 
for the accommodation of exhibitors in the motor section of the 
International Exhibition, which is to be held at Brussels thi>i 
year. Many important concessions have been obtained from ihe 
authorities of the exhibition as well as of the city, so that ex- 
hibitors are promised an opportunity to display their vehicles 
to advantage and thus make important commercial con- 
nections. 

M. Tenting, 47 Rue Curial, Paris, exhibited at the last Salon 
du Cycle several carriages employing the friction cone trans- 
mission. His motor has two-inclined cylinders working on a 
common crank. The crank axle carries a friction cone oper- 
ating two smaller ones near its periphery. The pressure of 
these small cones on the larger wheel is maintained by 
springs, and they may be withdrawn from contact by a lever 
when it is necessary to throw the mechanism out of gear. Be- 
tween the small cones, and parallel to the large friction wheel, 
is a wheel running loose on the crank axle, and carrying the 
pinion which is geared on to the driving wheel. This loose 
wheel may be drawn backward and forward between the 
centre and periphery of the small cones to vary the speed, or 
it may be thrown out of contact altogether. The machinery 
is connected with the driving wheel by a cog-wheel gearing. 
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It is reported that a company is to be organized in Chicago 
to build express and delivery wagons under the Prouty system. 

The Kammann Electric Co., Minneapolis, Minn., has been 
organized to build electric vehicles and launches and other 
electric apparatus under the patents of W. T. Kammann. 

Wood & Meagher, Richmond, Va., state that they have 
received a very large correspondence through The Horseless 
Age, and will soon be ready to furnish particulars to all in- 
quirers. 

P. P. Olds & Son, Lansing, Mich., state that owing to pres- 
sure of business in their gas engine department, they have 
been unable to build any motor carriages for the market They 
intend to do so soon, however. 

Philip T. Courtney, engineer and draughtsman at the Vulcan 
Foundry, New Castle, Pa., has invented a motor carriage 
complete, which he is now testing, and particulars of which 
he promises for our next issue. 

Gea W. Lewis, inventor of the Lewis gas engine, has organ- 
ized a company to manufacture his engine for boats, vehicles 
and general stationary work. The factory of the new con- 
cern, which will also make the Lewis motor carriage, is at 1 53 
West Jackson Boulevard, Chicago. III. 

The Mills Gas Engine Company, manufacturers of boat anri 
vehicle motors, are moving their shop from Arbutus, Md., to 
Elk Ridge, about three miles distant, on the Patapsco River, 
where they will have better facilities for launch work. Their 
vehicle motor will have two cylinders and no stuffing boxes. 
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Recent flotor and Qas Engine Patents. 

ST'l.SSS' G<" Engine. — Carl L. Grc^man, Hartford, Coon. 
Filed March 31. 1896. Serial No. 585.647- 

The inventor's object ia to devise a simple engine giving an 
impulse every revolution. 

The piston is compound, comprising a working piston and a 
compression piston, and is chambered, though constructed as 
one member. This piston, which is of differential diameters 
to correspond with the differential diameters of the cylinder, 
separates the chambered casing into a worlcing compartment 
and a compression department. 

The evbauat valve is actuated by a spring connected by a 




pivotal lever to an eccentric on the crank shaft This pivotal 
lever is bifurcated at its inner end and is pivotally connected 
to an inverted cup-shaped sleeve, enclosing the upper end ,of 
the valve stem, so that on the downward movement of the 
sleeve the valve stem will be depressed to actuate or depress 
the valve member. 

The valve seat constitutes the end of a port or passage 
opening into the working chamber when the valve is open. 
and communicating witb a main passage which conveys away 
the products of combustion. 

From the lower end of the working chamber leads a second 
port opening into the main port and assisting the outflow of 
the products of combustion from the chamber. This working 
chamber also has an inlet port slightly below theeduction port 
and in position to communicate with the chamber of the com- 
pound piston, by means of a port of the working piston, when 
this compound piston has reached the completion of its 
downward stroke. 

The valves are of the poppet type, operated by springs, 
the induction valve being actuated by the suction of the piston. 

The vaporizer has within it a gas conductor provided with 
a spiral channel, leading from its upper to its lower end, so 
that the area of the gasolene is increased and its evaporation 
facilitated. The gasolene is led into the upper end of this 
vaporizer and Bows down around the spiral chamber. The 
portion not evaporated collects in a trough at the bottom and 
is taken back to the reservoir by an overflow pipe. 

The gasolene is first mixed with hot air, then with cold air, 
the supply of both being regulated by valves. 

In the operation of this engine, the liquid having been con- 
veyed to the evaporator and there vaporized by the hot air 
and then united with the cold air, and the action of the com- 
pound piston on its downward movement having caused suffi- 
cient suction to raise the valve — which is also somewhat as- 
sisted in its opening movement by the gaseous fluid beneuih 
the valve in the evaporate r^the gaseous fluid is drawn from 
Ihe evaporator through the chamber of the valve-chest to the 
compression chamber of the cylinder until the piston has 
reached the end of its downward stroke. At the same time 
tbe piston compresses the air in the crank-chamber, and thus 
causes the air to rush into the chamber of the compound pis- 
ton and through the port of the working piston, and into tbe 
working chamber by means of a port, opening into said cham- 
ber and communicating with tbe working piston-port when 
said piston has reached the limit of its downward stroke, and 
tbns replace to a great extent the burned gases, the piston 
having previously uncovered the exhaust port, leading to the 
main exhaust port and permitted a portion of the products of 
combustion, resultant from the previous explosion in the work- 
ing chamber, to pass out through said port, thereby assisting 
to clear tbe chamber and also to reduce the pressure on the 
exhaust valve, in order to permit the same to be readily 
opened at the proper time. 

Tbe working piston is provided with a deflector, adapted to 
direct the fresh air upward. On the return or upward stroke 
of the piston the exhaust-valve is opened by means of the con- 
necting mechanism, comprising the eccentric, rod. and lever, 
wberet>y the fresh air, admitted into the working chamber 
throngh ports from the crank-chamber, forces out the remain- 
ing burned gases during the greater portion of the upward 
movement of the piston, to thereby permit the clearing of the 
charot>er preparatory to tbe next explosion. This upward 
stroke of the piston creates a vacuum and a suction in tbe 
crank-chamber sufficient to open the fresh air inlet valve and 
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fill tbe c rank- cb amber with fresh air preparatory lo compress- 
ing the same and forcing it into the working chamber. 

At tbe same time the piston during the major portioD of its 
upward stroke greatly compresses the gaseous fluid previously 
conveyed from the evaporator through the valve-chest cham- 
ber to the compression -chamber of the cylinder— and which 
substantially filled both the cylinder compression-ehamber and 
the valve-chest chamber whea the piston was at the end of its 
downward stroke — back into the valve-chest chamber alone, 
thereby bringing it under great compression, the valve having 
been closed by its spring when the piston practically reached 
the end of its down stroke, and when tbe piston reaches apre- 
detennined point in its upward movement and adjacent to the 
top of the cylinder and also practically simultaneously with 
the closing of tbe exhaust-valve tbe eccentric on tbe crank- 
shaft is rotated into position and actuates tbe rod which oper- 
ates the valve -actuator to release thevalve so that tbe pressure 
of the gaseous fluid opens the valve against the pressure of its 
low power spring, and thereby permits the fluid to flow into 
the passages, where it is ignited and exploded in tbe working 
chamber to force the piston downward and again draw in a 
fresh supply of gaseous fluid, whereby tbe operations just 
stated are continued. 

S74.8I8. Whetied Vekuie.—VAwaxA]. Penniogton, Chi- 
cago Heights, 111., assignor to tbe Motor Cycle Company, Chi- 
cago. 111. FiledMarch 21, 1893. Serial No. 467,043. Patented 
in England Dec. 11, 1895, No. 23,771. 

The inventor states that his object is to avoid the special 
compression cylinders and other devices hitherto employed, 
which have rendered explosive engines too heavy to be used 
on light vehicles, such as bicycles and tricycles. To accom- 
plish this, he claims to nompress the explosive mixture through 
tbe momentum ol tbe load (or rider) on the vehicle. Apart 
from this load tbe vehicle will not run, " for the compression 
of tbe explosive mixture acts as a brake, but when the rider 
mounts and starts the vehicle, tbe additional weightstores tbe 
power and furnishes the momentum tor overcoming tbe resist- 
ance opposed by tht 




Tbe usual pedals are retained on the bicycle to assist in hill 
climbing and starting. 

The piston of tbe motor is coupled direct to a crank fast to 
one (or a pair) of the wheels of the vehicle. 

An elastic tire is said to be necessary under tbe rider's 
weight in order to give the wheels sufficient adhesion. 

The cylinder of the motor has a rear bead only, the front 
being unclosed and provided with an extension having an eye 
which fits loosely over the axle of tbe wheel so as to act as a 
lupport. Tbe rear end of the cylinder is secured to the rear 
standard of tbe frame by means of a brace. 

The gasolene n admitted to the branch to which the exhaust 
pipe is attached through a pipe, the admission being controlled 
by means of n valve and provision being made (as by one or 
more openings into the pipe between the valve and the branch) 
for the admission of air to form tbe explosive charge. The 
admission of the explosive mixture to tbe rear end of tbe cyl- 
inder and the exhaust resulting from the explosion of the gases 
are controlled through a tapering valve-barrel, made with 
ports in the usual manner. The valve-barrel is provided with 
an arm, attached to the long arm of a valve-lever or bell crank 
by means of a link, the short arm of said valve-lever or bell- 
crank being provided with a device, which enters the g;roove of 
a valve-operating cam, mounted upon the axle of tbe rear 
wheel. In the revolution of this axle the necessary movements 
of the tapered valve-barrel are given to control the admission 
and exhaust of tbe explosive and exploded mixture. 

The connecting-rod is attached to the piston by means of a 
ball-and-socket joint, which admits of the oscillation of tbe 
connecting-rod necessary in view of its connection to the crank, 
mounted fast upon tbe axle of the rear wheel. 

The electric battery, to ignite the mixture, is mounted upon 
the frame of the vehicle, and a wire passes from one pole 
thereof through the rear head of tbe cylinder, the inner end 
of the wire being furnished with a contact -piece for engaging 
a similar contact-piece on the outer end of the piston at the 
termination of its back stroke. Tbe circuit is completed by 
means of a third contact-piece, bearing against the axle of the 
rear wheel, and a wire reaching from this last contact-piece to 
the opposite pole of the battery, the current passing through 
the metal of the cylinder, connecting-rod, etc. The arrange- 
ment is such that tbe charge of air and gasolene or other fluid 
is exploded by the separation of tbe contact-piece of the piston 
from the contact-piece at the rear bead of the cylinder. 

At the end of an instroke preparatory to an explosion, the 
valve closes the port by which both inlet and exhau-st commu- 
nicate with tbe interior of the cylinder, Theeiplosive charge 
is supposed to have been compressed in Ihe end of the cylin- 
der during the previous instroke of the piston. As the piston 
moves outward the contacts are separated, the spark passes. 
an explosion takes place, and the piston Is forced out, turning 
tbe wheel and propelling the vehicle. As the piston finishes 
its outstroke and returns the cam acts through lever and link 
to shift the valve and opens the communication between the 
port and the exhaust Tbe valve being held open by the cam 
the piston on its instroke forces out tbe products of tbe explo- 
sion. After the piston has finished its instroke the cam shifts 
the valve and puts the port in communication with the inlet. 

The forward motionof the pistonsucks in the air and gaso- 
lene vapors, and at the end of the outstroke the cam shifts tbe 
valve back into the closed position. The instroke of the pis- 
ton (under the momentnm of the rider or load of the vehicle) 
then compresses the explosive mixture while the valve is 
closed, and tbe ignition and explosion of the compressed 
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charse aod subsequent operations tben take place in order, as 
already mentioned. This cycle of inspiration, cotnpresaioii, 
explosion, expansion, and exhaustion in two revolutioni of 
the crank-shaft is common in eiploaive engines of the com- 
presiiion type. 

S74.6I4. Gas Engine AttacAmen/.—Georgt W. Lamos, 
Fort Madison, la. Filed April 30, i3q6. Serial No, 
589,705. 




This invention is a governor to regulate the speed of a gas 
engine and stop it auiomatically in case the governor belt 

574.670.— Ca/ Engititr.—W&lker L. Croneh, New FlrJ)(htOD, 
Pa., assignor to the Pierce -Crouch Engine Company, rame 
place. Filed Nov. 30. iSyj. Serial No. S70,66s, 





In the operation of this engine the vaporized oil and air are 
mixed within the chamber and pass through the opening into 
the casing when the flame is definitely directed against the 
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ignitioii-tiibe. which it heats soffidently to Ignite tbe charge in 
tbe working cylinder. After each explosion the ig^niting-tube 
wilt be filled with spent gases, so there is no danger of the dis- 
ctuirge of a fresh charge when first admitted when the piston 
is In Its forward position ; but as the piston moves baclcward it 
compresses the previou sly-admitted charge and the spent gases 
in the ignition-tube, so that the fresh gases are forced into the 
tube to the ig^nitlon-point. All liability of premature explosion 
may be obviated by moviog the furnace longitudinally of the 
igniting' tube to direct the flame against the tube at tbe desired 
point Tbis is effected by adjusting nuts upon the screw- 
thread rod. it being apparent that the farther the ignition- 
point is removed from the cylinder the greater the time 
between the compression and explosion of the charge In the 
cylinder, and vice versa. 

The vapDrizer is in the form of a tube, which is preferably 
filled with a suitable heat- absorbing material, sucb as gravel, 
metal turnings, etc. This vaporizer is arranged in such close 
proximity to the beater or blast furnace as to be heated suffi- 
ciently to vaporize the oil before it reaches the burner, thus 
diq>ensing with the use of a separate heater for the vaporizer. 

To effect tbe adjustment of the furnace longitadinally of the 
igniting tube, a vertical series of vapor nozzles and mizing- 
chambersare so arranged that a 9ame may be directed through 
any one of the nozzles. Again, the casing may be fixed sta- 
tionary upon the cylinder and be provided with a longitudinal 
slot in which the heater, which in all tbe constructions may be 
either a blast furnace or an ordinary gas or oil flame, may be 
adjusted to bring it opposite any point of the igniting- tube. 

57S'639' Vehicle Afelor.—G^or^^ W. Foye, Philadelphia, 
Pa. . Filed April iS. i8g6. Serial Ko. 599,421. 

Tbis<invention is intended chiefly for bicycles to be used as 
an auxiliary power or not, as preferred. The operation is de- 




scribed as follow^: The lamps are first lighted and permitted 
to burn a sufficient length of time to heat the diaphragms 
when the power-shaft is given an initial movement, thereby 
putting in motion the valves, which admit small quantities of 
oil through the openings to tbe retorts, where the oil is con- 
verted into gas. which is ignited and produces a pressure 
within the tubes and extensions. This pressure forces the 



plunger-valves inward against the action of the springs, 
causing the passages through said valves to register with the 
compartment in wbich the motor-wheel is joumaled, thereby 
admitting the expanded gas to this compartment, when the 
gas acts upon the blades, causing the motor-wheel to revolve 
after the manner of a turbine. 

Two cylinders are provided, one a working cylinder and the 
other an air-reeding cylinder, the function of the latter being 
to force air into the working cylinder. A mixing or explosion 
chamber is provided, which communicates with tbe end of the 
working cylinder through a passage of constricted area, tbe 
gas or oil vapor being admitted to the mixing or explosion 
chamber and subsequently mixed with the air just before ex- 
plosion takes place. The air cylinder communicates with the 
working cylinder through a duct which opens into the work- 
ing cylinder at ite end. The exhaust-port is situated near tbe 
middle of the cylinder and the dead or exploded gases are ex- 
pelled from tbe cylinder by tbe joint action of tbe returning 
piston and the freib air admitted at tbe opposite end of the 
cylinder. When the returning piston reaches a predetermined 
point of its travel, tbe eriiaust-valve is closed and compres- 
sion begins, the fresh air being forced through the constricted 
passage into the mixing-chamber, where it commingles with 
the vapor or g« which has been admitted to the mixing-cham- 
ber, 'The fresh air is forced into the mixing-chamber by the 
joint action of the returning piston of the working cylinder 
and the advance of the piston ,of the air-cylinder forcing air 
through the duct into the working cylinder. The mixture may 
be exploded in any of the usual ways. The exploding gases 
pass from the explosion-chamber into the working cylinder 
and impel the piston forward. Tbe oil or gas is forced into 
the mixing-chamber by means of a pump, the stroke of which 
is regulated to govern the engine. 

575,5oa.. Goj£'«^(>if._WalkerL. Crouch, New Brighton, 
Pa., assignor to the Pierce-Crouch Engine Co., same place. 
Filed Nov. 33, i8gs. Serial No. 569,839. 

This is one of a series of patents which tbe inventor is now 




bringing out. It is a valve device for gas engines. Some of 
the gas engines now upon the market have a great many 
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rather delicate valves operated by the acUon of the piston in 
discharging the burnt gases, or by the suction of the piston 
in drawing in fresh charges ; that is to say, the gases lift the 
valves in one direction, and a rather delicate spring closes 
them. These valves are more or less unreliable, according 
to their construction. Very little friction is sufficient to pre- 
vent them from performing properly, thereby causing the 
engine to either lose power or to stop entirely. Springs are 
liable to break or become set, and the numerous valves of this 
type tend to make the engines unreliable 

With this end in view the inventor has been seeking for 
some device which is simple and at the same time positive in 
its action ; and this he believes he has. There is but one pop- 
pet valve entering the cylinder of the gas engine, and that is 
operated by positive means. There is another piston valve 
driven by strong positive means also, which serves first to 
direct the discharge of exhaust gases during the discharging 
stroke of the piston and crosses a single port, closing commu- 
nication with the exhaust outlet and openmg the air and gas 
inlets during the suction stroke of the piston. The poppet 
valve closes, preventing the high heat of the explosions from 
injuring the piston valve. 

This device has been tried on the Brighton stationary 
engines for almost two years, and is said to be entirely satis- 
factory. 

575,517. Rotary Gas Engine^-^Jolin D. Blagden, Wood's 
Hall, Mass. Piled Aug. 12, 1896. Serial No. 603,^02. 

This rotary engine is provided with a cylindrical stationary 
casing carrying at its ends central offsets or projections se- 
cured in standards. The stationary casing is surrounded by 
a cylinder formed with a rim, and with heads formed with 
hollow trunnions respectively mounted to turn on the above- 
mentioned projections. The heads fit snugly against the ends 
of the casing, and the rim is placed a suitable distance from 
the rim of the casing, so as to form an annular working cham- 
ber between the said rims. Into this working chamber ex- 
tends an abutment attached to the rim and abutting against 
the exterior surface of the rim of the casing. 




Into the working chamber passes a piston, fitted to slide 
radially in suitable bearings in the casing, the said piston 
being provided on its sides with trunnions or friction rollers 
engaging cam-grooves formed on the inner faces of the heads. 
The lower portions of the cam-grooves are concentric to the 
cylinder casing and the cylinder, and the upper portion is 
grooved, so as to withdraw the piston back into its bearings at 
the time the abutment passes over the bearing containing the 
piston. 

On opposite sides of the bearing for the piston are arranged 
valve-chests in communication at their upper ends by ports and 
with the working chamber to permit the air and gas to. pass 
through the port into the chamber and allow the products 
of combustion to pass from the chamber through the other 
port into the chest, from which they can>pass to the outside. 
A gas-supply pipe connects with the interior of the valve- 
chest, said pipe leading to the central opening in the projec- 
tion, the opening being connected with a suitable source of gas- 
supply. 

In the chests are formed ports two of which connect with 
the cam-groove, and the other two. opening into the interior 
of the casing, contain the check-valves. These ports are con- 
trolled by slide valves, secured on valve-stems, extending 
through the bottoms of the chests to connect at their lower 
ends and within the casing with a cross-bar having a guide- 
arm fitted to slide in a bearing attached to the inside of the 
casing. 

The cross-bar connects by a pitman with a crank-disc, secured 
on the inner end of a shaft, mounted to turn in the projection 
of the fixed casing. The outer end of this shaft carries a gear- 
wheel in mesh with a pinion, secured on a shaft mounted to 
turn in suitable bearings in the standard and carrying a gear- 
wheel in mesh with another gear-wheel secured or formed on 
the hollow trunnion. The gearing is proportioned in such a 
manner that when the cylinder makes two revolutions the 
crank-disc makes one revolution. 

The annular groove, previously mentioned, is connected by 
openings with the outside so that the products of combustion 
can be discharged through the openings to the outside and at 
the same time atmospheric air can pass through the openings 
into the groove, to pass from the latter by the port into the 
valve-chest. 

57Sf336. Gas Engine, — Harvey S. Bristol, Chicago, IlL 
Piled Sept' 7, 1895. Serial No. 561,725. 

This invention was fully described in the Febru&ry numt)er 
of Thb Horseless Age. 

575.445- Rubber 7/V^.— Elias L. Toy and Albert T. Holt, 
Akron, O. Piled Sept. 26, 1896. Serial No. 607,021. 

575.720. .Gas Engine 4 — Joseph Ledent, Baltimore, Md. 
Filed July r, 1896. Serial No. 597,669. j 

575,8x2. • Explosive Engine, -^FTederick C. Southwell, 
Grantham, England. Piled May 13, 1895. - Serial No. 549,122. 

575f875. Gas ^n^iVi/.— Frederick W. Coen, Chicago, 111. 
Piled May 14, 1896^ Serial No. 591,465. 

574,388. EUi^tric Propulsion of Vehiclet-r'^iSXv^iSi A, 
Butler, New York, N. Y., assignor to John Gilpore Boyd, 
same place., Filed March 19, 1895. Serial I<^ck 542^373. 

574,762. Oil, Gas or Like Engine. — Walter Rowbotham, 
Birmingham, England. Filed April 30, 1896. Serial No. 
589.774. 
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575,661.— Gaj or Oil Engint.—^AIxt F. Trotter, Harahall- 
town, la. Filed May \%, iSg6. Serial No. 591,919- 
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574,610. Gas Engine.— QvAiAt Johanson, Berwyn, 111. 
Piled SepL 30, tSqs. Serial No. 563,05]. 

S74.7ia "od 574,713. Whtelfor VeAic/es.—Jamea S. Cope- 
lanS, Hartford, Conn'., assignor to the Pope MannfacturiDs 
Company, same place, and Portland, He. Serial Nos. 595,361 
and 595,263. 

574i733- O"' or Oil Engines. — Eugene Pessard. Poissy, 
Prance. Filed Feb. 16, 1S96. Serial No. 580,799, also patented 
in France, in England, Belgium and Austria. 



The following valuable books on gas engines and kindred sub- 
jects will be sent to any addreis in the United States or Canada on 
receipt of the published price. For foreign countries in the postal 
union extra postage will tw charged as specified in each case. 

A FratlUal TriatUt an Iht Olio CytU Gat Engine. By WiUiam 
Norris, M. 1. M. B. -* )• 
Price (3.00 

Foreign , j.aj 

A PratlUal llandheak en Ike Cart and Manartmenl af Gas Bn- 

&'nei. By G. Lieckfeld, C. B. Translated by George Richniond, 
. B. with Instructions for ruoning oil engines. Just issued, and 
having an extensive sale. 

Price $1.00 

Foreign countries i.os 

TMe Cai Engine. History and practical working. By Dugald 
Clerk. With 100 illustrations. New edition, i ant o., cloth. 

Price %^Mo 

Foreign countries 4.35 

Auio-Cari. Cart, Trameart and Small Cart, By D. Farman. 
Translated from the French by L. Serraillier. Preface by Baron 
de L. de Nyevelt. ajS pages, iia Illustrations, lamo., cloth. 
Price $a.oo 

A TexlBaekon Cat. Otiand Air Enginei: er Inlttnal Cimhtts- 
Itan Malert Wilheut Sutler.— By Bryan Donkltt, 8vo. cloth. New 
and revised edition just Issued. 

Prt« *7.so 

Ur PREPARATION. 

Cat. Gaivlene an^ Oil Enginet.—By Gardner D. Hiscox, M. E. 
ijreatingpriuplpally on American makes of these engines. Fully 

Price 

Foreign countries..... 

Elmenlary Trratite on Ike Gat £tmne.—By Prof. Atkinson, t. 
the School of Technology, Glasgow, Scotland. 



New Building of the American 
notor Co. 



A Sparlcing Dynamo. 

The accompanying cat represents a small dynamo for spark- 
ing gas engines and motors, which the electrical supply house 
of J. H. Bunnell & Co., 76 Cortlandt Street, New York, are 
now placing on the market. 



,]^repaiatory to the erection of a large brick factory on Hud- 
son. strdet^'Hoboken, opposite then. present quarters, the 
American Motor Cd..are potting affu temporery addition to 
their present building'. Th^ new stmctnre, which is to be of 
wood, will be 100 feet in length. . , 




Volu me I, N 6.1. 

PARTIES having copies of tbe . Koyember, 1895, 
^ ntimbier of Thb Horselb^' Agb, which tb«y 
axe willing;t9 sell or exchange for later numbers, are 
requwted to cotnmuDtcate with the pnbliafaer. 



Its weight is about as pounds, voltage S; and its 
watts at 1,000 revolutions per minnle. 



Dr. Robert Cdltman. Jr., Pekin China, writes that he has 
a commission from Prince Ting to purchase for him a motor 
carriage when the price reaches a Bgure satisfactory to His 
Majesty.' ,The doctor states that other mandarins would be 
sure to follow the.Priace's ■'""p'" 
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The rioreau Bit^clette. 

The French are experimenting in the line of the light motor 
bicjrcle, baWng refused to accept tbe heavy style introduced by 
Hildebrandt & Wolfmnller a year or two ago. 

As a recent example of what our progressive contemporaries 
are doing in this direction we reproduce from La Locomotion 
Automobile a cut of the Moreau bicyclette. lately seen In the 
streets of Paris. 

In general appearance it differs little from the ordinary 
bicycle. The principal change is in the rear wheel which is 
specially made for this purpose and replaces the ordinary 
rear wheeL Above this is a vertical petroleum motor which 
drives the rear wheel directly or through a reducing gear if de- 
■Ited. 




The carburetor, which is located in a reoeptaele in the frame 
of t-he bicycle, is connected with the admission valve of the 
motor by means of a pipe provided with a stop.cock convenient 
to the rider. Another pipe, which admits air to the motor, is 
also easily controlled by the rider. 

If the electric ignition is employed the batteries and indnc> 
tive coil are attached in an out-of-the-way part of the frame, 
A circuit breaker enables tbe rider to instantly stop the spark. 

The motor is of the Otto cycle, radiating ribsof copper being 
used to facilitate tbe cooling- of the cylinders. These ribs, 
however, are not cast with the cylinder, but are fitted ( 
A Ay-wheel is seen behind the seat One lever controls both 
the valve of the carburetor and the air valve. Anotherjle 
regulates the exhaust valve. 



Penny Parcel Delivery by Motor 
Vehicles. 

We are told that what has been done for letten by Rowland 
Hni is to be achieved in London for parcels by a new enterprise 
called the London Penny Parcel Delivery & Automatic Ad- 
vertising Company, which proposes to place on the streets of 
the metropolis i,ooo tricycle carriers of novel construction, and 
to open, in every district, offices for the receipt of parcels. 
Within a five-mile radius of Charing Cross parcels not exceed- 
ing three pounds in weight will be delivered for one penny — an 
innovation that ought to prove a perfect godsend to the weary 
city man who is expected to lug home parcels in the evening, 
and for ladies who have to burden themselves with ungainly 
paclcages in the course of their shopping. For parcels 
t>etween three pounds and six ponnds it is proposed to 
charge i^d , and for those between six pounds and nine 
pounds id. — the latter weight being the maximum 
fixed for tbe moment, just as operations are at first to be con- 
fined* to London. For asv distance beyond the five'mile 
radios, but within the metropolitan are^, an additional penny 
per parcel wilt be charged, but it is hoped that the pnblic 
patronage will be so great that the company will soon be able 
to carry fo: a penny a parcel op to lo pounds for any distance 
in London. A main souree of the company's revenue is ex- 
pected to be found in the novel form of its advertisements. 
Bach tricycle carrier will t>ear a box to hold the parcels, and 
on the glass sides of this box will be displayed a prominent 
advertisement, which will automatically change at regular in- 
tervals. These pierambulating advertisements on^t certainly 
to attract attention by their novelty, and we understand al- 
ready contracts have been given by a good many of the leading 
advertisers — Automotor and Honeltss Vekictt Journal. 
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Motive Powers. 



Commenting on the Marseilles* Monte Carlo race 
and the victofy of the steam tractor, the London 
Engineer^ all along the champion of the steam veh- 
icle, says in regard to the petroleum motor : 

" When we come to consider the peculiarities of 
the petroleum engine, we see how thoroughly un- 
suitable it is in many respects for its purpose. Un- 
like the steam engine, it cannot start until the 
cylinder has been heated up to the proper point. 
Unlike the steam engine, this occupies a considera- 
ble time. There is always delay and uncertainty in 
starting an oil engine of any kind. One day it may 
run off with a few turns of the fly-wheel ; another 
time it may take an hour, and the expenditure of 
much labor and language to induce it to start. But, 
however excellent the firing arrangements maybe, 
the fact remains that the engine once started must 



not, or at least ought not, to be stopped; and, 
worst of all, it has a fixed speed of revolution 
which cannot be widely departed from. These 
things are of no consequence when the oil engine 
is employed to drive machinery. It is started in 
the morning, and runs all the working day, with 
intervals for meals. Its load is fairly equable, and 
it can be run at just the speed which best 
suits it. The oil engine is the worst pos- 
sible motor for a variable load. It is entirely 
out of place therefore in driving vehicles 
of any kind, because the load varies incessantly on 
all but level roads. At the Crystal Palace last year 
no trouble was experienced in the grounds because 
the cars ran on a dead level track. The hills on 
the Brighton road found out weak places that the 
.Palace terraces could not detect. At one moment 
we have a car riinning down hill and requiring no 
power at all; the next it is toiling up a steep ascent, 
making maximum demands on the engine; and in 
the country this must go on all day. The only way 
out of the difficulty lies in interposing between the 
engine and the driving-wheels some form of vari- 
able speed gear more or less complex or expensive; 
and furthermore, as the oil engine cannot be 
reversed, the gear must b(! so made that it will drive 
-the car backward. We think that great credit is 
due to those engineers who, working with a motor 
so defective, have accomplished (omuch. It must^ 
however, not be forgotten in this connection that 
up to the present no satisfactory display of the 
powers of a heavy oil engine have been made. We 
are told indeed that more than one maker has 
achieved great success in this direction; but we 
have no tangible evidence in the way of public dem- 
constrations to prove this; and even if he facts were 
all that workers in this connection believe them- 
selves, and wish us to believe, they would not elude 
the fact that the oil engine is unsuitable for variable 
loads." 
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Now this of steam : 

•* Turning now to the steam car, we see that it 
IS in practice exempt from the objections which per- 
tain to the oil eng-ine. The steam engine is emi- 
nently * flexible ; ' it will run fast or slow, stop 
or start just as we please. Instead of emitting a 
small quantity of an abominably smelling smoke, 
it gives off at the worst only a perfectly innocent 
white vapor. It is a matter of common knowledge 
that a well made engine will run for years with 
little or no wear and tear. It is spared the explo- 
sive violence and the excessive temperatures proper 
to the gas or oil engine. Its ^ower can be varied 
within very wide limits without gearing, and as it 
gives two impulses in every revolution instead of 
one in every two revolutions, its action is made 
more uniform. The objections to the use of steam 
are concentrated in the boiler, but they exist in the 
imagination only. The production of a light, 
strong, easily cleaned boiler presents no real diffi- 
culty, and it can be fired with oil fuel. Thus the 
stoking difficulty is entirely disposed of. The rate 
at which the oil is burned will be regulated by the 
demand for steam." 

Then in conclusion : 

'*Let the event be what it may, we feel certain 
that steam will play its part with credit ; and it 
will not be surprising if ultimately we find petro- 
leum only used for propelling vehicles as an excel- 
lent and convenient fuel wherewith to make steam. 
We write of things as they are. The field for in- 
ventors is open, and perhaps we may yet have de- 
velopments of the oil engine that may compel us to 
adopt modified views. When that time comes we 
shall not be behindhand with our compliments to 
the inventor." 

Thus is a motor which has already made for it- 
self a highly creditable record on the road, and 
which is destined to perform a great service, both 
for locomotion and for stationary purposes, per- 
emptorily dismissed by this English authority on 
engineering. The advantages of the petroleum 
motor, its economy of fuel, simplicity, ease of man- 
agement, etc., are all forgot, while the objections 
to the use of steam in road locomotion are declared 
to exist in imagination only. If this is true, why 
may it not also be said that the objections to the 
use of petroleum exist in the same region of the 
' brain ? As a motive agent steam is old and well 
understood, while the petroleum motor is more re- 
cent and less thoroughly understood. So far as 
imagination is concerned, it is more natural to cul- 
tivate this faculty in the contemplation of the sub- 



ject with which we are less familiar. It is only 
necessary to bring to the study of recent events an 
unprejudiced mind to reach the conclusion that the 
petroleum motor has an important part to play in 
the motor vehicle business. Though much remains 
to be accomplished in detail, much has already been 
accomplished. But that the petroleum motor will 
displace all other motive powers for vehicle propul- 
sion no careful observer will claim. 

Of all the vehicle motors in the field none is en- 
tirely free from objections, and none is applicable 
to all the varied conditions that arise in practice. 
Steam has its uses for heavy haulage, electricity a 
growing field for urban work, and oil its advan- 
tages for long distance and general service. But 
this is true in all dynamics. No motive power ever 
discovered is preferable for all purposes. In its in- 
fancy expectations somewhat too sanguine are apt 
to be cherished, but practice and the competing 
claims of rival powers soon correct any mistakes 
of this kind, and the newcomer finds its proper 
place in the economy of the world. 

It is certainly much fairer and wiser to study 
both the merits and the defects of the different 
motive powers, and assign each to its proper sphere 
as soon as possible. The field is the world, and no 
one power can fill it. 



In riany Hinds Is Wisdom. 

Readers of The Horseless Age will be glad to 
observe that our esteemed contributor, M. H. Daley, 
has again taken up his pen to discuss the problems 
of the motor vehicle, and favors us in this issue 
with an article on the difference between horse- 
power and motor-power. Mr. Daley has given 
much time and money to experimental work in this 
line, and in so freely offering his experiences in aid 
of the general cause at a period when concealment 
is more natural, he sets an example that other in- 
ventors and mechanics who are pursuing the same 
course of investigation might profitably follow. A 
generous interchange of ideas is in the interest 
of all. 



While it may be said, with much truth, that noth- 
ing mechanical is impossible to man, aided and 
guided by science, it is certainly true that there are 
an infinite number of impossible ways of doing any- 
thing mechanical, and, although there are several 
right ways of doing anything mechanical, we sel- 
dom find even one right way until we have tried 
many impossible ways, 
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Wheel Diameters. 



In considering^ the diameter of the wheel that 
should be employed on a motor vehicle it is well to 
remember that we employ large wheels now be- 
cause the horse's breast, from which he draws the 
load, is high, and because a large wheel gives a 
longer leverage in lifting the load over obstruc- 
tions. But the pneumatic tire accomplishes this 
better than the large wheel, and roads are fast 
being improved all over the world. Then again, 
while the horse is capable of a strong sudden pull, 
he is unequal to the continued effort of the motor. 

All these reflections, without taking into account 
the question of gravity, point to a smaller wheel as 
more desirable for the motor vehicle. 



'► # 



Our patent department in the present issue is not 
wanting in signs to show that the agricultural 
motor is now receiving attention from American in- 
ventors. The time is ripe for its development. In 
the present depressed state of agriculture our intel- 
ligent farmers will gladly welcome any mechanical 
improvement that will enable them to harvest their 
crops more economically. The great grain fields of 
Russia, India and the Argentine Republic also offer 
a market for inventions of this class. 



Canada's First Motor Vehicle 



The credit of owning the first motor vehicle in the Dominion 
of Canada belongs to F. B. Featherstonhaugh, patent solici- 
tor, Toronto. This vehicle, which is modeled on the lines of 
the hansom cab, can be closed in front when required by 
means of a flexible, transparent, celluloid blind. The vehicle 
has been constructed from Mr. Peatherstonhaugh's design 
and under his own supervision. It is mounted on three pneu- 
matic-tired bicycle wheels of especially strong construction, 
and is braked by a foot-brake operating on a drum on the 
driving axle. 

The electrical equipment is the invention and production of 
W. J. Still, of Toronto, and is covered by patents issued and 
applied for. It consists of a battery of 12 cells, a motor of 
about four maximum horse-power and a series-multiple con- 
troller. The cells are of the lead-lead type, and contain about 
140 ampere hours at a five-hour discharge rate ; their average 
voltage being about 1.9 for the entire discharge. This equals 
a capacity of 266 watt hours each, or a total of 3,192 watt 
hours, of 4.27- hp hours. They weigh each 23 X pounds, or a 
total of 279 pounds, equivalent to a weight of about 66 pounds 
pcrhp-hour. 

This light weight of the batteries is due to the peculiar 
design of the plates, they being constructed of a spiral ribbon 
of a special highly compressed lead sustained by non-metallic 
supports lo as to admit of the free expansion and contraction 
of thQ act.ve material without any strain or disintegration. 



While exceedingly permeable, and permitting an uninter- 
rupted circulation of the acid, no buckling and short circuiting 
of the plates can occur. This gives them an exceptionally 
high discharge rate, without an abnormal drop hi potential, 
and enables them to maintain an immense output without 
injury. 

The motor, which is of the di3c armature type, is six-polar, 
the fields "being series wound; the commutator is of the flat 
type, and the current is supplied by six copper brushes running 
on end. The efficiency of the motor is extremely high, its 
electrical efficiency on ordinary roads being about 93 per cent., 
and it is fused for about 250 amperes of current. It will 
develop up to four horse-power without heating.and is absolutely 
sparkless under ordinary working conditions. The weight of 
the motor is about 100 pounds., and it is joumaled on the main 
driving axle and geared to it by a gear ot 12 to i; a differential 
gear is employed to permit different rates of speed in the two 
driving wheels when turning corners, and the motor is spriog 
cushioned to prevent sudden strains to the gears when 
starting. The controller is of the series-multiple type, and has 
three positions, 6, 12 and 24 volts, and contains a separate 
reversing cylinder operated by a small lever. The head lights 
are illuminated by small incandescent lamps, fed from the 
battery and controlled by separate switches. The vehicle is 
steered by the same handle as controls the speed, and is so 
nicely adjusted that it may be readily turned by a very slight 
pressure. 

The total weight of the vehicle is about 700 pounds, of which 
not more than 279 pounds is weight of battery, the type of rig 
being comparatively a heavy one. 

The batteries used in conjunction with the electric vehicle 
described in the foregoing article were designed especially for 
the high discharge rate work required for electric rail traction, 
such as interurban and locomotive railway work, where it would 
be simply impossible to carry battery power, oven with such 
light cells as Mr. Still's to supply power for any great length 
of time. 

Mr. Still claims that he can make cells of his design that will 
not weigh more than 90 pounds per horse-power on one- 
hour discharge rate, thus making a battery that will develop 
one horse-power for one hour at a weight of 90 pounis. — 
The Canadian E**ginier. 



Tlie riarseilles-nonte Carlo Race. 



The three days' race for amateurs (chauffers as they are 
termed in French), between Marseilles and Monte Carlo, was 
run early in February under distressing weather conditions. 
The roads were in bad condition and a strong and disagreeable 
wind blew during the entire course, but notwithstanding these 
obstacles better time was made than in the Paris-Marseilles- 
Paris race last Fall. 

The course of 150 miles was divided into three stages, the 
first 95 miles, the second about 45 miles, and the third about 10 
miles. 

The competing vehicles were divided into two classes, 
motor carriages and motor cycles. Thirty-seven vehicles 
started, twenty-eight carnages and nine cycles. Many acci- 
dents occurred during the course in consequence of Ihe bad 
roads and the carelessness of the contestants or sightseers, 
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although for several days prior to the race notices had been 
posted by the mayors oi the various towns ^n rou/e, requesting 
citizens to keep children and dogs out of barm's way. 

Count de Chasseloup-Laubat who drove a De Dion steam 
tractor, arrived at the terminal first, having made an average of 
21 miles an hour. M. Lemaitre. who operated a vehicle manu- 
factured by Panliard & Levassor, made over 20 miles Ah hour. 

The final result for the three days, distance isd miles, is as 
follows: 
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21 
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39 
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13 


57 
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17 


23 


18 
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19 


81 


20 


9 


21 


63 


22 


65 


23 


33 



VEHICLES. 

H. 

Chasseloup-Laubat 7 

Lemaitre 8 

t>r6vost 8 

De Knyft 9 

B. Giraud 9 

A. Michelin 9 

Gauthier 9 

Henri Peugeot 9 

Leveilly 10 

Bruninghaus 10 

Egrevi ii 

Cahen 1 i 

Peter i 1 

Beauvai^ 12 

Sibilat 12 

Courtois 12 

Petrus,... f3 

Miilaud 13 

Dravet 14 

Lautaaill^ 14 

Bicycle-Club Lyon 18 

Dupr^NeUvy 18 

Salhmard 19 



M. 

45 
17 
26 

5 

24 

35 
47 
48 
10 

15 

II 

24 
50 
50 
20 
29 
20 

n 

29 



MOTOCYCLES. 



Nos. 
I 22 Cliesnay 



n. M. 

9 23 



Marcellm 9 

Vte de Soulitr 9 

Mouter - 10 

Rivierre 10 

Gabassus 10 

Nicod^nii 10 

It is said that the Benz vehicles, which have already been 
described in The Horseless Age, made a very creditable aver- 
age, as has been the rule in all contests previously held. 
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The London Electrical Cab Company. 

Atageneralmeetinj2:of the London Electrical Cab Company, 
held Jan. 29, the chairman, H. H. Mullinet, stated in answer 
to questions from shareholders that time is required to build 
a considerable number of cabs for commercial pur|>oses, that 
;^63,ooo had been paid in by subscribers and that 24 cabs 
would be put out as the first installment, to be followed by 
others as fast as they could be completed. The chairman's 
opinion was that electricity would be the future motive power 
for street traffic in London. , As regards electric vehicles for 
private owners, he was not at all sanguine of their success, nor 
was it within the company's program to introduce them for 
this purpose. On this Subject he said : 

*' It might happen in a few cases that persons could do this, 
but they would have to have considerable expensive electrical 
apparatus, and they would also have to have a competent elec- 
trician to deal with the necessary charging, etc. Further than 
this, as the cost of electricity depends upon the amount which 
is used, the supply would prove very expensive, and no makers 



of accumulators would probably be Willing to guarantee the 
accumulators to individual persons, as there would be con- 
siderable doubt as to their being properly looked after. But 
I have the very greatest belief in electricity as the future mo- 
tive power for street traffic in London, where, in ca^s like the 
London Electrical Cab Cotnpany, it can be organized oh A 
thoroughly business-like basis, t\ e. , Where yon cfta haVfc one 
ex|jeriehced mdn responsible for the charging of the accumu- 
lators, and where you can contract with the supply companies 
and the accumulator makers, and where you can have exactly 
the apparatus necessary for taking the accumulators on and 
off, etc. Then the drivers need have no knowledge it all of 
electricity, and have nothing to think of except eondncttng the 
vehicles, every prccatiHon having l)een taken to ensure that 
these drivers should not be able in any way to interfere with 
and so possibly damage the electrical apparatus.*' 



New Motor Boat Works on the Hartettli. 



On t^e Harlem River, it Morris ^Heights, lyyih Street, 
New York City, lies the new plant of the New York Yacht, 
Launch & Engine Company, a corporation recently organized 
to manufacture power boats and Wiiig S marine ga.<> motors 
for driving the same. 

The property Acquired by the company covers t^vo acres of 
ground aiid has a frontage of 900 feet on the Harlem River. 
Running along the shore is a building 60 x 300 feet, equipped 
with the necessary machinery to build all sizes of boats, from 
the row boat to the largest yacht. Excellent facilities Are 
also offered for the I'epairfng and storing of boats. 

Among the orders taken during the past week, the company 
report one for a 50-foot business boat propelled by two 12-hp 
Wing motors, twin screw; another for a handsome 30-fooi 
cabin launch, driven by an 8-hp Otto motor, and a 6-hp Wing 
motor for an auxiliary to a yacht now in course of construc- 
tion in Rhode Island. 

This company has also taken the general selling agency 
for the Otto marine gas engines, now made-up to 100 horse- 
power. 

The down-town office is at 109 Liberty Street. 



Suspensioh Wheels. 



Charles B. King, Detroit, Mich., manufacturer of the King 
motor, is now pi icing on the market a suspension tangent 
wheel, specially designed for motor vehicles. The advantages 
which are claimed for these wheels are that they are built to 
stand the torsional strain of the motor and have no tendency 
to buckle, like a direct spoke wheel. It is stated that a 25 
pound tangent wheel with rims for three-inch pneumatic 
tires will safely carry a load of 3,500 pounds over ordinary 
roads. These wheels are supplied for all styles of carriages. 



♦-^< 



At a test of the No. 2 Twin American Motor recently made 
at the company's factory in Hoboken, N. J., by the mechanical 
expert of a critical purchaser, one of the motors alone was 
found to develop as much power as the expert had previously 
estimated for both. 
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The flotor. 



The H«rM-Power Required. 



BV H 



H. DALEV, 



A carefal consideration of the question of power will^show 
that wbat we consider a nominal horse-power is only the sur- 
[rias power that a horse may exert in ordinary labor over aod 
above tbe power necessary to carry itseU. 

A Domiaal bor>e-power, being a force sufficient to lift 33,000 
pounds one foct bigh in one minute, or 50 pounds 660 feet 
hixb per minute, a faorse can draw a load that will register a 
pntl of JO pounds, traveling at a speed of 660 feet per minote, 
or seven miles per hour. It is evident tbe borse bas to carry 
itself besides drawing tbe load. 




Experience teaches that it will take two horses to draw a 
load, weighing as much as one horse, at a rate ol seven miles 
per hour. Therefore it takes two nominal horse-power lo carry 
the borse aud one nominal horse-power 10 draw the load. 

If we suppose Che horse to weigh 1.300 pounds, and to pull 
on a good road 600 pounds at a h|)eed of seven miles per hour, 
one nominal borse-power will draw 600 pounds. Tbe borse 
bas exerted Ihrce nominal horse-power in tarrying itself and 
drawing the load, one available horse-hower to draw the load 
and two borse-power to carry Itself. To draw this lond at 
twice the speed it will require two nominal horse-power if it 
be drawn by the motor ; but tw) horses could not do it at 14 
miles per hour, as more of tbe horses' power would be re- 
quired to carry themselves 

Therefore for biiih sf>eed the motor carriage is more eco- 
nomical than tbe horse-drawn carriage. 

If we double the speed lo 14 miles an hour the horse would 
need four nominal horse-power to carry itself without any 
load. This we know to be true, as no horse can stand a speed 
of 14 miles p(:r hour, and in traveling at that speed for even a 



short time tbe horse exerts itself more than in drawing a 
nominal horse-power at seven miles per hour. 

If we drive a horse at 3 !^ miles per hour it w'H only require 
a nominal horse-power to carry tbe horse, and we have 3 
nominal horse power available tu draw the load, and at i} mites 
per hour it takes only ^ a nominal horse-power to propel the 
borse.and we bavii;^ nominal horse-pouer available. Therefore 
we have 3 nominal bor«e-power available on a standing pull to 
start a load. But as tbe borse often doubles its ordinary exer- 
tion In starting a load, we have an available strength of a 
6-bp motor, even if the motor runs at full speed, and is geared 
to start the c.irriage slowly. All tbe advantage a 6-hp motor 
would have would be tbe power stored in tbe balance wheel. 

A year ago we were trying to make every part of the motor 
and carriage light. We reasoned that if two horses could draw 
a carriage and two people at a speed of seven or eight miles 
per hour, a two-hp motor would be sufficient for a single- 
seated motor carriage. Experience has proven the fallacy 
of such reasoning. 

Millions of dollars have been spent in constructing light 
motors from one to three horse-power and i;arriages of light 
Wright, only to find our time and money have been sp^nt siro- 
ply for experience. 

In constructing a motor carriaKC it is neces!<ary to consider 
Chat be^ides carrying two men and the carriage the motor must 
also be carried, and in order to do this the carriage must be 
stronger and necessarily heavier than those used for hprses, 
and Ibe motor must be of sufficient horse-power to propel this 
heavier carriage on bad roads and up hill. 

In figuring- the power required to propel the motor carriage 
we have not taken these facts into c 'osideratioo. We have 
thought of the horse when we made a two-horse motor, and 
considered it aspowerful as two hoises. This might be true 
at a speed of seven miles per hour or a mile in nine minutes. 
But as foon as the speed is reduced below tbis tbe borse is 
enabled to exert more of his power in available work and in 
startiug tbe load he can exert practically aH bis power. It if 
evident that the power of a horse is much greater than a 
nominal horse-power of tbe motor at slow speed as on bad 
roads, in hill climbing or m starting the load. 

By having variable speed tbe motor may run at full speed 
to move the carriage slowly and give more power. But tx- 
perieace proves that we have underrated the available strength 
of tbe borse, and that an eight hp motor is necessary to draw 
a load that two horses usually draw, when we add to tbe load 
the motor and the necessary strength of carriage lo carT>- it. 
Hence the necessity of a more powerful motor. 

1 consider the moior tbe most essential purt of the motor 
carriage, and have spent considerable time in experiments 
looking to the production of a powerful motor of light weight. 

Experience teaches that we have expended too much e£foTt 
in trying to lighten the motor. The lighter i[ is made tb« 
more vibration will be felt. Common cast iron is best suited 
for cylinder and water jacket, whicb ^ould be cast in one 
piece. The balance wheels sb'uld be, heavy. There is no 
economy in llgbt balance wheels. 

Thin steel cylinders are not so good as ca-it iron, because 
the high temptTature of ibe explosion overheats the cylinder, 
while cast iron, being heavy, is not afftcted by Ibe sudden 
flash. 

Now as to the form of tbe motor. From what experience I 
have had 1 consider a doable-cylinder gasolene motor the best, 
with the following constr- ction ; Two tylinders, on opposite 
sides of tbe crank-shaft, connected to a lircular base that en- 
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closes the working parts and prevents oil from gettiriR out- 
side; tivo cranks placed oppusite or at iSo degrees, vilb a 
connecting rod from one piston to one of the cranks, aod from 
the other piston to the other cranV ; brnss crank boxes dippinji! 
In oil as tbey revolve. There must be an opening on lop of 
sufficient siie to allow access to the cranks. This opening 
must be covered to prevent oil fiom getting out. and the cover 
should be securely fastened. A pifie should extend up from 
the cover to allow air to go in and out without letting out tbe 
oil. The pistons should travel the full length of the cylinder, 
so as to force out all the gas intzture from both cylinders into 
an esplosioD chamber. 

There being oply one inlet valve, one outlet or exhaust valve 
and one set of electrodes, this double-cylinder motor has no 
more mechanism than the ordinary single-cylinder motor. 

In summing up our experiences gained from actual tests we 
must conclude that we are slowly getting at tbe (acts necessary 
to the practical development of the motor carriage, to wit. 
That weight iR necessary in the construction of tbe motor; that 
six or eight horse-power is necessary to successfully propel a 
light carriage; that 800 pounds is light enough for a single- 
seated two-passenger carriage and motor; that strength and 
durability should not be sacrificed m order to make a light motor 
or carriage; that the balance whe:Is ehould be heavy and 
strong and securely fastened to the shaft; that there i; as much 
difference in gasolene as there is in mec; that good gasolene 
and good managementare necessary to the successful working 
of the motor. 

Riker Electric Carriage for Four. 

The latest form of the Riker electric vehicle is of the tra;> 
style, and is capable of a speed of 10 miles nn hour for four 
hours over good roads. 

A single motor geared direct to the rear axle and develop- 
ing three horse-power at i,ouo revolutions per minute, is ustd 



Forty-four cells of storage battery specially designed for 
traction, supply tbe current. These cells are placed in crates, 
each containing a number, so that discharged cells may be re- 
placed by fresh cells in about two minutes. 

The vehicle is controlled by a lever at the left hand side- 
When this lever is in an upright position tbe caniage is 
stopped. To go ahead the lever is pushed forward. The fur- 
ther it is pushed the greater the speed. To back the carriage 
the lever is reversed. 

A powerful brake with an automatic cut-HsEE instantly stbps 
tbe current in an emergency. 

Pneumatics of three inches diameter are used, tbe front 
wbeels being 33 inches and the rear wheels 36 inches. 

The weight of the vehicle complete is 1,600 pounds. 

The Walton Power Transmission. 

W. G. Walton, of Hamilton. Ont.. president of tbe Hamilton 
& Barton Incline Railway Ca. contributes to the current isSUe 
a method of transmitting power in motor vehicles, which he 
has just completed. 

Itis attached to a King motor which, when running at 500 
turns, gives from three to 34 miles per hour. The differential 
gear Is attached to the horizontal bar back of the front axle, 
which moves the front wheels on the axle joints. 

Sprockets and chains are shown in the print, but gears can 
be employed if desired, the inventor himself preferring them 
to the sprocket and chain. 

The backing attachment, which is not shown, is said to oe 
simple. Tbe movement for tightening the friction wbeels is 
attached to the backing device and the steering post is so at- 
tached that one lever only is required. 

All tbe machinery is hung on the frame sepaiate from the 
body so that no vibration or jar will be felt on the body. 
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The Ofeldt Harine Vapor Hotor. 

The new and improved vapor motor, invented by F. W. 
Ofeldt, foot of Twenty-Fifth Street, South Brooklyn, N. V , 
being now in shape for inspection, the editor of The Hobsbi.ess 
Age paid a visit to the works recently to see it. 

Severa! siies were enhibited, the smallest ot three horse- 
power and the largest of 50 horse-power, the former weighing 
160 pounds complete and the latter 1, 600 pounds. 

Motive power is obtained by espandinjf a very low grade of 
alcohol in a boiler or retoi t made of small coils of pipe arranged 
inside of a square casing. This boiler is placed above the 
motor and securely fastened by braces. 

The motor consists of two separate engines, each consisting 
of two separate cylinders one twice as large as the olber, thus 
forming a compound engine. These pairs of cylinders are con- 
structed at an angle of lyj degrees to each other. 




The "Loyal" flotor and Tricycle. 

We reproduce from the Autocar a brief description of a 
motor and motor tricycle of tbe above name, bailing from Paris. 

It is a two-cycle motor as opposed to the Otto or four-cycle, 
and consists of a cylinder C, a piston F, an inlet valve A and 
an exhaust valve B. 

Let us suppose tbe piston is at its lowest point, the explosive 
mixture being drawn in and compressfd in the bottom of the 
cylinder. It is then inflamed, and as Sbon as the explosion 
ha«i taken place, the piston is driven forward, uncovering an 
exhaust valve placed under the circumference of the cylinder. 
This valve allows a certain amount of burned gas to escape 




and the piston going out sucks in a volume of the new ^s 
equal to that escaped ; the ejecting valve only allows the sur- 
plus of the exploded charge to escape. The new is always 
mixed with a quantity of the burned gas from the preceding 
charge. Hence the new gas becomes very hot and is said to 
ignite automatically on the return of tbe piston. 



Inside the box or crank case is a double crank, the two high 
pressure connecting rods ticing fastened to the further crank 
and the low p^e^su^e rods to the near crank. 

Fuel consists ot naphtha of 76 degrees lest, contained in a 
tank in the bow of the boat. This lank is separated from the 
rest of the boat by a water-tight bulkhead, and tbe fuel is 
pumped through a small pipe running along the bottom of the 
tKiat and coming through the skin just oft of the power p'ant. 

The motor has a double crank house, no dead centre, and 
will start in two miiiutes. Any desired horse power can be 
built under this sislem, the consumption of fuel averaging 
one quart per horse-power per hour. 

In the accompanying illustration 

R is the naphtha supply valve. 

A is tbe reversing lever. 

C is the naptha lever. 

D is the injector used for mixing the nap'.itha. gas and air. 

h are the pass-over valve.s. 

/"is the feed valve, ensurins; opositive boiler feed. 
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It is claimed tbaC the explosion takes place at the very mo- 
mcDt when it is most effective, and tbat the consumption of 
fuel is comparatively Ught, rcEdering the use of th^ water 
jacket unnecessary, a few cooling ribs sufficing. 

The tricycle to which the Loyal motor has been attached is 
also illustiated. Two motors propel it, each balanced to work 
alone in case of accident. 

Regulation is effected by the tension of the valves A and ff, 
wbicb when worn are easily replaced. 

The speed geanng, designed in this particular instance for 
racing, is worked by a simple lever which displaces a pinion 
carrying a friction cone. In the case of a sudden effort the 
cone is allowed toslip, preventing breakage. 

It is said tbat this experitnenlal tricycle has been ridden up 
bills of 13 per cent, grbde it a speed of six miles per hour, 
and on level roads, where it was possible to employ the fric- 
tion, at as miles per hour. 

The inventor, it is stated, has a three-hp stationary motor 
running in his factory without a water jacket and with an 
economy of fuel, quite unprecedented in the history of the 
single-cycle gas engine. 

The Saci£t6 des G^n^ratcurs Serpollet, Pans, makers of the 
Serpollet steam vehicles, report quite a number of orders for 
pleasnr; carriages. 

The Bergmann Motor Carriage. 

Theodore Bergmann, Gaggenau, Germany, has taken out 
patents in all the civilised countries on a motor carriage, hav- 
ing a number of novel features. One of these carriages is 
now tn the way lo the United States, consigned to tbe Ameri- 
can MotorCompany. who have secured the patents for the 
United States. 

Tbe carriage, which weighs about i,ooo pounds, is intended 



for two passengers. The framework is of tabular steel, and 
and pneumatic tires are used on tbe front and cushion tires on 
tbe rear wheels. The front wheels are aS inches in diameter 
and the rear wheels 40 inches. 

The single cylinder horizontal motor, developing 4 horse- 
power and weighing 300 pounds, has a 6^. inch stroke, at a 
5-inch diameter of cylinder, and makes 400 revolutions per 
minute. It is of the ordinary Otto cycle. 

One of the novel features of tbis vehicle is the_carburetOT, 
which contains a controlling mechanism adjusting' ItSclCauto- 
matically under all condition!: of road, so that a constant 

, mixture is supplied to the motor. Tbis consists of a vesseU 
containinggasolenegT[Q)suspendedan levers inside a receptacle, i 

' ThCvessel ij^ counter-balanced by weights on IE) levers, or 
arranged as a float, T^roVl^itnii beings made fop aii admission 1 
valve for Ihe liquid, an inlet tor the air. and a float for effect- 1 
ingdlSe^ admixture of>^£9 air'and' gas, at appfoximateljt^Bej 
same height atiove or below i ^thej level of the liquid. tUiis' 
vessel may be placed on a spring for retarding its downward 
movement, and closing the valve when the vessel receives an^ 
excess of liquid, tjh's'valve regulating ftEt inlet of IB&.liquiifj 

r§|pre!iSLd on '{t^ seat by ^spring mounted ong^ extension of 

UhaJvalve spindle, which, when the valve closes, can slide 
further independently while l£E3 disc keeps ffife valve itightl^ \ 
closed. A double mixing valve secttreaSEe'even comp>osition : 
of_JjTgexpTo^v$ mixture at each of>ening of jEHe'regulaloi, (IBS [ 
width nf passage for ttEe~^a^ mixture, which is always in thc > 
same proportion to that fortlSfi' air, tbehi^ regulated byr*. 
revolving slide. 

Tbe cylinder is kept cool by water kept in tanks in each 
side of the vehicle. A condenser, composed of a series of 
small pipres desig^ned to expose as much surface as possible to 
the air, is placed underneath the motor, and serves to con- 
dense the steam from the overheated water. The water is 
then returned, through pipes, to tbe tanks, whence it passes 
again to the cylinder. 
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Another interesting feature is the transmission, which ts ac- 
complished with only one belt, giving three speeds, one on 
the driving pulley and two by means of gears working on the 
driven pulley. 

Two levers :.re used, one to steer and the other to regulate 
speed. The steering asle has wheels pivoted at the bub. 

The electric ignition is employed, but no differential gear, 
power being applied to one wbeel only, by means of a sprocket 
and cbain. 

The New York Cycle Show. 

The Annual Bicycle Show, beld Feb. 6 to 13, at the Grand 
CcDlral Palace. New York, was of secondary interest only to 
the motor vehicle student. Contrary to expectation, no motor 
vehicles of any kind were on exhibition, tbougb the Winton 
Bicycle Company, of Cleveland, O. distributed a circular de. 
scriptive of their cxpenmental carriage, already shown in our 
columns, and announcing their intention to manufacture motor 
carriages on a large scale in the near future. 

Several other bicycle manufaciuring concerns were found, on 
inquiry, to be either carrying on experimenls with motors or 
closely watching the development of the new art, with the in- 
tention of taking an early hand in the game. 

Among the nlanufacturers of parts, particularly tubing and 
tires, preparation for the demand now springing up from 
builders of motor vehicles was generally noticeable in the 
larger sizes, which can now be obtained in both lines. 

The Weston-Mott Co, Jamesville, N. Y., exhibited one of 
their wirecarriage wheels already described in Th*. Horseless 
Ace, while of lamps, kerosene and electric, 
there was bewildering variety, manufacturers 
in many cases furnishing dasb lamps as well 
ascycle lamps. Anacetylenelampcalled the 
'• Wizard ■' was the chief novelty in this line. 

Wire spokes made of Carbondale rustless 
metal and said to be as strong as steel, were 
shown by t^e United States Cycle Fittings 
Company, i;& Broadway, New York. 

Ad exhibit of interest to motor vehicle 
builders was the Waverley Dynagraph, an 
instruTDent for registering the friction of bi- 
cycle and other vehicle bearings, invented 
by C. E. Hadley, mechanical expert of the 
Indiana Bicycle Company, Indianapolis, Ind. 

The object of this invention is to afford the 
mechanic an accurate, graphic test of the 
amount of friction produced in a bearing. 

The machine is mounted on an iron frame, 
which in turn rests on a box pedestal. A 
knife-edged attachment is placed on each end 
ofthe-axleof the wheel to be tested, which 
then rests on a hardened steel block on the 
top of the frame. The record card, an ob. 
long strip of cardboard 6 inches by iX inches 
wide, is fastened by spring clamps to the 
moving plate in tbe exnct centre of the ma- 
chine which is dropped by an escapement 
movement actuated by the rotation of the 
wheel whose bearings are being tested, each 
revolution of the wheel dropping the plate 
one tooth of the rack cut along its edge. Tbe 
heavy dark blue vertical line printed upon 



the card represents the record which would he made 
by an absolutely friction less hearing, and the pencil 
by which tbe record is made on the card would describe 
a line identical with this one. were there no friction in 
the bearings tested. As friction is developed the lever arm to 
which the pencil is attached is thrown toa degree correspond- 
ing to tbe amount of friction existing, causing thereby an 
approximately perpendicular line upon the card, being nearer 
or further away from the standard line, according lo the 
nmount of friction in the bearings under lest. Tbe speed uf 
the drop of the card is indicated by another pencil point car- 
ried on a ratchet wheel, which is actuated by a pawl on the 
end of a pendulum stem. The spaces marked by horizontal 
lines across the card are made by a pencil to vary in width ac- 
cording to tbe descending plate, wider spaces indicating 
higher speed in the revolution of the wheel, this point being, 
of course, necessary to malce proper comparison. The lines 
upon the card which constitute the record of the test may be 
easily read. The relative amount of friction in different 
bearings is gauged by the relative degree of nearness with 
which the record line conforms to the bearings. In other 
words, the nearer a bearing comes to registering a straight 
line on the card, tbe belter its construction and the less its 
friction. 



Tbe Cooper Machine Works, 126 Adelaide Street, East 
Toronto. Canada, are devoting their entire attention to the 
construction of gas, gasolene and oil engines for stationary, 
' and vehicle uses. 




UYNAGKAPH, 



THE HORSELESS AGE. 



13 



CORRESPON DENC E. 



A Correction from the Pacific Coast, 



■.?> 



Tacoma, Wash.. Feb. lo, 1897. 

Editor Horseless Age, 

Dear Sir :— The statement made in the January number of 
your paper that the Daimler Motor Cpmpany have taken an 
order for the largest motor boat ever constructed is not cor- 
rect. Mr. Fair, of San Francisco, has a sea-going yacht 12S 
feet long propelled by a loo-hp motor. The boat was built at 
Seattle, Wash., in 1895, and the motor was constructed at San 
Francisco. The motor was not satisfactory at first; it broke 
down on the run from Seattle to San Francisco, and the boat 
was piiked up by a tramp steamer and towed. into the Colum- 
bia River, but at the present time the motor is giving good re- 
sults. 

Hoping that you will excuse my interference, I am, 

Yours respectfully. Chas. H. Andersen. 
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Vehicles for Cripples. 




Editor Horseless Age, 

Dear Sir :— Could not some of the inventors of horseless 
carriages find a market for their inventions if they would turn 
their attention to a low vehicle for cripples ? 

There are plenty of chairs for cripples which can be wheeled 
about the room by the patient and in which the cripple can be 
pushed on the street, and there is also a firm in Elyria, O., 
which makes tricycles for cripples All their tricycles go 
slow, and in going up hill or on soft roads are very fatiguing, 
if not useless. 

Now I think a motor tricycle or quadracycle could be in- 
vented, made easy of ingress and egress, which would carry 
the cripple up hill and over sof w roads at the same speed as an 
ordinary gentle horse. Many makers of horselc' s carriages 
say their carriages can be guided by and managed by children. 
If their statements are true (and I do not doubt it) such a 
vehicle as I have here proposed could also be made as easily 
manageable. The cripples could then see much pleasure of 
which they are now deprived and with the same ease as able- 
bodied persons, and not only themselves but their fr?ends, on 
whom many of them depend for support, would also be less 
concerned about them. It would also open new avenues for 
their support. 

Having been a cripple all my life, being over 60 years old, 
and getting worse every year, 1 know the sufferings of many 
of them, and I will gladly welcome any invention that will re- ' 
lieve their inconveniences. The firm in Ohio, which 1 have 
named, has relieved many cripples of their inconveniences, but 
motor carriage makers can do more, and 1 hope they will soon 
put their inventions on the- market. 

I also think we will have to use iron or some other metajlic 
tires if motor wagons come into general use. I have found 
rubber tires expensive and annoying. 

They are constantly coming off, being cut or wearing out 
Something more substantial will have to be substituted. 
They are noiseless and elastic, but expensive. The plain iron' 
tires of carriages drawn by horses will not do if attached to 
the driving wheels of motor carriages. They will slip. 



I think an iron-crimped tire could be made which would 
answer the purpose. When they wear smooth they could be 
replaced by new ones, or perhaps a machine cnuld be invented 
that would recrimp them. I herewith furnish a sketch to 
illustrate my theory. 

If my theory is wrong let some reader of The Horseless Age 
kindly reply over his proper name and address. 
° Blmer, N. J. Edwin Coombs. 
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The Wolseley Three- Wheeler. 



The Wolseley three-wheeled motor vehicle is thus described 
by an English contemporary : 

**The two riders sit back to back, and the front one drives 
and steers the vehicle by means of a long bath chair hnndle. 
The frame is tubular, and very cleverly designed. The motor 
is a two-cylinder one ; the cylinders are water-jacketed, and 
the tank for the cooling water is beneath the seat of the front 
driver. Each cylinder drives direct on to a crank pin, fixed 
one into each of the two fly-wheels. The gearing for speed, 
power, etc., is of a special design, and all of the machinery is 
concealed in a case beneath the seats, the sides of the case be- 
ing lined throughout with thin sheet metal, so that the wood 
cannot be spoiled by getting soaked in oil from the motor or 
bearings. The small box just behind the steering wheel on 
the foot-board contains a small storage battery for supplying 
cunrent.fpr the electric igpition. A lever is conveniently 
placed by the side of the driving seat, and by this one lever the 
carriage can be thrown into forward or backward gear, and 
the brake also applied. Cast steel is used for the motor frame, 
and aluminum for the bed plate. The manufacturers are the 
Wolseley Sheep Shearing Machine Company, Ltd., Alma 
Street. Aston. Birmingham.** 
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The Barrows Motor Vehicle. 



The experimealal motor vehicle on which C- H. Barrows 
has been engaged for several monihs was tested on the New 
York streets recently with results very satisfactory to the ii.- 

Power is derived from i6 cells of a special storage batlery, 
invented by T. D. Bunce. of the Storage Battety Supply Com- 
pany, 339 East Twenty-seventh Street, New York. These 
cells are placed part under the seat and part over the forward 
driving wheels. Each cell weighs 14 pounds, an^ the entire 
set is capable of a discharge of 34 amperes for two hours and 
40 minutes, or 50 amperes in an emergency, 

A i-hp Riker electric motor of yq pounds weight, which will 
sustain a 2-hp discharge for two hours, communicates the 
power to the friction pulleys which act upon the rims of the 
forward drivers. 

The control is managed by one handle and the weight of the 
entire outfit is 500 pounds. 

Neither of the two persons who rode in the vehicle and 
operated it bad bad any previous experience in handling it 



The Third Mueller Carriage. 



The Mueller Manufacturing Company, Decatur, III., have 
recently completed their third motor carriage, designed for 
service on ordinary roads. 

In style it is similar to a trap. The motor, which is of four 
horse-power, is of the high -compression Otto type and has 
twocjlinders. Tbe wheels have pneumatic tires and Hyatt 
roller bearings. 

Odor and vibration are said to be eliminated. 

In front of the dash is a condenser for cooling the water 
from the cylinders. 

The transmitting mechanism is a. combination of gears and 
chains giving three speeds forward and one backward, rang- 
ing from three to 30 miles an bonr. 

The name " Mercury " has been adopted for this vehicle by 
the makers. 



FOREIGN N0T E5. 

Under the leadership of Jacob Lohner, the well-lmown 
carriage builder of Vienna, an automobile club is to be organ- 
ized in the Austrian capital. 

E. J. Pennington writes that he will return to the United 
Stales in a few weeks to establish a plant here for the manu- 
facture of bis motor vehicles. 

The London Motor Van & Wagon Company, Ltd., has been 
organized with a capital of ^^300,900, in £:i shares, to manu- 
facture motor business vehicles propelled by electricity, oil or 
steam. The secretary's office is at 6 Old July, London, E. C. 

J. & C. Stirling, coach buildersof Harnilion, N. B.. Scotland, 
have the honor of building the first motor carriage in that 
country. The motor was supplied by Ibe Daimler Motor Co.. 
Coventry. England, but all other parts were construcied by 
the Stirlings. 

H. von Berestyn, Brummen. Holland, wishes to build up a 
general European agency in American bicycles, motor vehi- 
cles and machinery adapted to the European market. He in- 
tends to maku his headquarters at Brussels, Belgium, and 
states that he can furnish first-class American references to 
inquiring parlies. 

The A u/oma/ur and Horseless Vehicle Jeurttal^ London, 
England, is issuing a little diary and raemorandum book pre- 
faced by a large amount of useful information in regard to 
motor vehicles, such as the new rules regarding the use of 
motor vehicles in Enjjlaod, facts about petroleum, tables of 
weights aud. measures, motor vehicle tests, and lists of firms 
and companies now identified with Ihe new industry in Eng- 
land and France. 

The editor acknowledges the receipt of catalogues from the 
following foreign manufacturers: Rochet & Schneider, Lyons, 
France; Soci6t6 Anonyme des Automobiles Peugeot, Man- 
deure near Doubs, France; E. Rossel. Lille, France; Pan- 
hard & Levassor, 19 Avenue divry, Paris; Louis Heriicq. 
S9 Rue de Flandre. Paris, manufacturing under the Capitaine 
patents; De Dion A Bouton. \i Rue Ernest, Puteauz (Seine) 
Paris, and Micfaelin & Co,, makers of the well-known Michelin 
pneumatic tires. 




16 



THE HORSELESS AGE. 



Louis Lockert, formerly editor in chief of La France Au- 
tomobile^ bas resigned, and will henceforth issue a bi-montlily 
journal on the same subject, entitled Z.^ Chaff euty with offices 
at 26 Place Dauphine. Paris. 

Accles, Ltd., Birmingham, England, proprietors of the 
Holdford Works, one of the best equipped plants in England, 
have taken a sample order for 1,000 motorcycles, and intend to 
enter largely into the manufacture of them before the close of 
the year. 

A. E. Hodgson, of Harrison Road, Halifax, England, is 
taking an active interest in the motor vehicle industry on th^t 
side. He is chairman of the Eclipse Brass & Copper Company, 
Ltd., the Central Engineering & Cycle Works, Ltd., and the 
Pioneering Finance Corporation, Ltd. The cycle works will 
be devoted largely to the production of motor vehicles, while 
the finance corporation was organized chiefly for the financing 
of motor vehicle enterprises on a large scale, and the exploit- 
ing of motor inventions. American inventors would do well 
to communicate with him. 



niNOR HENTION. 
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The Kio Compounds. 

Mechanics have long known the merits of plumbago as a 
lubricant, but up to the present time attempts to utilize it have 
been rendered futile by its habit of mysteriously disappearing 
from all bearing surfaces where it was placed. A "vehicle'' 
or binding substance, to carry the plumbago to the proper 
place and keep it there, bas been wanting. This * Vehicle*' 
the Kio Manufacturing Company, 99 Chambers Street, New 
York, claim to have discovered and to embody in their Kio 
compounds, which are varied according to requirements, thus 
adapting the pure plumbago to all kinds of fine lubrication. 

Unlike oils, it does not run or stick, but spreads over the 
surface in a very thin film, which prevents the two bearing 
surfaces from coming in contact. 

One of its chief points of superiority is its durability. R. C. 
Mudge, a well-known mechanical engineer of New York, states 
that in bicycle bearings he obtained an efficiency in wearing 
quality of 50 per cent, in favor of Kio Compound over all 
others, and a reduction in friction of over 25 per cent. 
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Large flotor Boat for Hartford. 



William H. Watrous, president of the William Rogers Manu- 
factunng Co., Hartford, Conn., has placed an order with Nil- 
son & Bros., of Baltimore, Md., lor a 78-foot launch propelled 
by two White & Middle ton gas engines of 50 horse-power each. 
Gasolene will be the fuel employed, and the supply tank will 
hold sufficient to run the boat 1,000 miles. The engines, which 
are self-starting, will make 300 revolutions a minute at full 
speed. A supplementary four horse engine under the floor will 
furnish current for the electric lights with which the yacht will 
be equipped throughout. The boat will be guaranteed to 
make 17 miles an hour, and the builders hope to exceed the 
guarantee. 
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The work on ** Gas, Gasolene and Oil Vapor Engines," by 
Gardner D. Hiscox, M. E., is now out, and will be furnished 
at $2.50, prepaid. The book has special reference to Ameri- 
can engines of this class. 



The Duryea Motor Wagon Company exhibited a carriage at 
the Rochester (N. Y.) bicycle show. 

A receiver has been appointed for the Hirsch Motor Com- 
pany, foot of East 138th Street, New York. 

During the past week The Horseless Age has added to its 
list subscribers in Dublin. Ireland ; Para, Brazil and Ngareng, 
Netherland, India. 

The Hyatt Roller Bearing Co. are equipping calender rolls 
in several large paper mills with rollers carrying loads of from 
5.000 to 15,000 pounds 

The Electric Carriage & Wagon Company, 140 West 
Thirty-ninth Street, New York, have applied to the Board of 
Aldermen for a license to let their electric hansoms for hire 
within the city limits. 

The American Motor Company, Havemeyer Building, New 
York City, have perfected a new sparking device, consisting 
of a spark coil, without a make-and-break contact inside the 
cylinder to get out of order. 

C. H. Barrows, inventor of the vehicle of that name, which 
is illustrated in this number, leaves for England in a few days 
on business connected with the foreign rights under his 
patents. He will be absent about two months. 

The C. H. Black Manufacturing Company. Indianapolis. 
Ind., announce that they are about to enter into the manufac- 
ture of motor vehicles propelled by a rotary gasolene motor. 
Four styles will be offered— a light pleasure carriage, a light 
delivery wagon, a two-seated carriage and a three or four- 
seated wagonette. 

The Mills Gas Engine Company, Arbutus, Md., wish to say 
supplementary to the item on their marine motor which ap- 
peared in our last number, that it is to be a compound motor, 
having two direct-acting cylinders, one compound cylinder, 
and no stuffing boxes. They are also designing a five cylinder 
compound vehicle motor, having four direct acting cylinders, 
one compound cylinder, and no stuffing boxes. 

The Engineering Appliance Company, Jamestown, N. Y., 
are prepared to supply to motor-vehicle experimenters pneu- 
matic-tired, ball-bearing "carts," especially constructCKl for 
the purpose. Any motor may be installed, and provision is 
made for tanks and other necessary accompaniments. The 
front wheels are pivoted at the hub, as is customary in motor 
carriages, and any desired finish may be had. We call atten- 
tion to their advertisement in this issue. 

S. j. Macfarren, manager of the Homestead & Highlands 
Electric Railway, Homestead, Pa., wishes to introduce elec- 
tric launches and omnibuses as tributary to the road. The 
Monongahela River at this point is an attractive place for boat- 
ing parties, and an electric launch whose batteries could be 
charged from the company's power-house would be in demand 
for this purpose on holidays, while numbers of persons who 
cross the river daily on business would be glad to avail them- 
selves of its service. The batteries of the omnibuses could 
also be charged at the power station. Mr. Macfarren is look- 
ing for the proper parties to carry out both projects. He may 
be addressed care of Thk Horseless Age or direct. 
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Recent ilotor and Qas Engine Patents. 

S76.439- Velocipede or Motor Cyc/e.—John E. Evered and 
DemoethcDca G. Pappe, London, England. Filed July J7. 
1B96. Serial No. 6oo,6BB. 




576.517- Self-pTOpetling Vehicle. — Violtn.\\. W. Elslon, 
Charlevoix, Mich. Piled May 25, i8gs. Serial No. S50&71- 

576, 588. Motor- Driven Harvester. —Charley A. Kullberj; ' 
Hawidc, Minn. Piled Peb. i, 1S96. Serial No. S77.6S9- 

C/mui.— Id a banresler or similar machine the combination 
with tfae traction wbeel or wheels, and the harvesting mecban- 
isBi, of a motor mounted on the machine frame, and the inde. 
pendent variable drives extending from said motor, one to said 
traction wheels, and the other to s,-iid harvesting mechanism^ 
each of said variable drives involving in the combin.ition the 
loosely-monnted parallel counter shafts, the half clutches car 
ried by said counter sha(t, the loose sprocket wheels on said 
counter shafts provi'led with half c1utche<i co-operating with 
said fixed half clutches, the chaius connecting said sprocket 



wheels in pairs, the laterally movable sfatpper-bat^ with keep 
ers engaging the bub of said sprocket wheels, the rock shatta 
and parallel anns connocted to said shipper-bars. leveTs on 
said rock shafts, and a clutch for connectinK one of said coun- 
ter shafts with a rot.iry part of the enginu, substantially as 
described. 

576,604. Oas Engine. — Lewis H. Ndsh, South NorwaUi, 
Conn., asHgnor to the National Meter Com^iany, New York, 
N. V. Original application Aled May az, 18'/). Divided and 
this application flied Aug. 16, i8go. 

576,633. Vehicle WAc^/.— Calvin Toomey, Kansas City. 
Ma, assignor to C. Loomey A Co., same place. Piled Aiig. 
30, 1S95. Serial No. 561.016. 

576,933. Electric Lighting for Vehicles. — Jules A. 
Ageron, Paris, Prance. Piled Aug. z, 1895. Serial No. 
558.000. Patented in Prance May 18. iSgs, serial. Na 347,500. 

576,108. Carburetor. — Thomas N. Gibson, Argentine, Kan. 
Piled Peb. 14, i8q6. Serial No. ;8o.6ia, 

576,199. Ball-Beating Mechanism for Connecting Recip- 
rocatimg into Hotary Motion.— Cii».\\e& M. Kimball. Toledo, 
O. Filed March 33. 1S96. Serial No. 584,482. 

576,253. Journal Bearing. — Curt B. Von Biedenfeld. Chi- 
ca^o. 111., assignor to the Imperial Ball Bearing Axle Co., 
same place. Piled April 34, 1896. Serial No. 588,859. 

576,430. Explosive Engine. — Prank Burger, Fort Wayne. 
Ind., assignor of three -fourttia to Henry M. Williams, same 
place. Filed March 33, 1S95. Serial No. 543,9^6. 

576,158. Motor-Driven Velocipede. — Ludwig Riib, Augs- 
burg, Germany. Piled May 8, 1896. Serial No. 590,784. 

The improvements claimed are broadly (ts follows : 

First: In consequence of the peculiar corstruction of the 
whole and of the details the betuin reservoir is made to replace 
the upper horiiontal tube and the motor replaces the lower 
logitudinally running frame-tube, as met with in a bicycle or 
in a, tandem bicycle. Therefore these twc organs also form 
part of the framework of the machine, and thus avoid a com- 
plicated special framework as required in other motor cycles 
for holding the benzin reservoir, and of a motor. It is also 
very important that the crank-axle of the motor should be in 
the same place as the pedal crank axle in the usual bicycles. ' 

Second: In place of the tube which supports the saddle and 
is used in other cycles, two rails are arranged which carry the 
back end of the benzin -reservoir with the saddle and between 
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wbich are fixed a magnetic inductor or other source of electri- 
cal force and a lubricator. 

Third: The substantiatly horiioctsl position of the benzine 
reservoir and its construction affoid good and uniform evapor- 
ation of the benzine, while in uprii^hc receivers the benzin- 
surface is too small, and after a little use it is too far back from 
the suction-opening. In consequence benzia-gas being heavier 
than the air, no gas but only air is sucked in. and noexptostve 
mixture is carried to the cylinders. 

Fourth: The motor possesses two pistons, lying one behind 
the other. The united cylinders, lying one behind the other. 
are formed at their upper and lower parts so that the whole 
replaces the oblique lower frame- tube of the usual cycle frame. 
By surrounding the whole length of the cylinders with a row 
of cross-lying nbs the motor is cooled during movement by 
means o( the air, and a special water-cooling apparatus is ren- 
dered unnecessary. 

Fifth; The transmission of force from the motor to the 
back wheel is effected by toothed wheels in proportion about 
one to two, and a tube-shaft, wbicb is put over one of two 
frame-tubes, which unite the crank-bearings with the axle- 
bearing of the back wheel. The hub of the back wheel Is 
formed of a ring of about ao millimetres thickness to replace 
or act as a fly-wheel. By this arrangement no chain is neces- 
sary, giving the machine a more pleasing exterior and an 
easier movement. The motor can work as fly, and tbus 
avoid the shocks wbicb damage the pneumatic tire of the 
back wheel, and are very disagreeable for the rider in ma- 
chines where the connecting-rod is connected in consequence 
of the construction and the positlnn of tbe motor directly 
with tbe back wheel. 

Sixth : The bearing of the connecting-rod on the crank is a 
double-cone ball-bearing with two rows, which supports the 
great load on this place and allows of renewal after long use. 

Seventh : The lighting of the gas mixture in the motor is 
performed electrically, and can only be effected in the cylin- 
ders, avoiding danger of explosion elsewhere and of tire. By 
this and in connection with the contacts arranged on tbe 
brake-level and operated by means of the latter it is possible 



for the cyclist to ride off at once without special preparations 
as are necessary in other lighting methods, and to stop also 
instantaneously. 

577.105. Mou-r for Harvesting Machinery, George H. 
Ellis and John F. Steward, Chicago, III., assignors to the 
Deering Harvester Co., fWme place. Filed April 13. 1896. 
Serial No, 387,191. 

C/am— The combination in a harvester of the supporting 
wheels, the main frame and tbe cutting apparatus, with a 
motor, a crank shaft and a clutch for disconnecting said crank 
shaft from said motor, the said crank shaft adapted to actuate 
the cutting apparatus and means whereby the machine is 
moved along the ground, said means consisting of two shafts 
having coincident axes, differential gearing mounted on the 
adjacent ends of said shafts and connected by gearing to said 




crank shaft, the said shafts being adapted to transmit rotation 
to said carrying wheels, suitable brake mechanism upon the 
two said shafts and a hand shaft connected to both parts of 
the said brake mechanism whereby the rotation in bne direc- 
tion of said hand shaft serves to stop or delay one of said main 




;h, aucsburg, < 
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wbeels, and by a rotation in the opposite direction serves to 
slop or delay the other said main wheel, without affecting the 
speed of tbe cutting apparatus, substantially as described. 

577.158. Electru Igniter for Explosive Engines. Wil- 
liam P. Davis, Waterloo. la., assignor to the Davis Gasoline 
Engine Co., same place. Filed Sept. 34, 1896. Serial No. 
6o6.8;s. 

577.160. Gas Motor. William Donaldson, London, Eng- 
land. Filed Oct u. 1B9S. Serial No. 565.387. Patented in 
England Ajnil 4. 189S' No. 6,971 



whole arrrngeraent lies about vertically over the axle, and if 
the frame is in an inclined position or the motor is in proper 
working position, respiectively, the point of gjavilyis displaced 
in the direction to the front end of the frame to such an extent 
as tu ensure the requisite stability of the whole. 

577,185. Road Vehicle. Henry W-Clapp, Springfield, Mass. 
Filed Nov. g, 1895. Serial Na 568,396- 




Claim — In as explosive gas motor, in combination, an 
open explosive gas cylinder, two revolving shafts, situated one 
Bt either end of said cylinder at right angles to and in the 
plane of the axis of said cylinder, bearings adapted to support 
said shafts on surface of bed plate, two single-acting pistons, 
one operative and one regulating in said cylinder, a crank and 
connecting-rod, connections l>etween operative piston and main 
shaft; eccentric connections between the regulating piston and 
counter shaft, i,nd gearing between said shafts adapted to re- 
volve counter shaft at half the revolutions of main shaft to 
effect the variable regulation of the volume of burned products 
undischarged on exhaust and the ratios of compression and 



577,167. Portable Hydro-Carbon Engine. William May- 
bach, Cannstadt, Germany. Filed July 11, 1896. Serial No. 
598,850. 




This invention relates to hydrocarbon engines for agricul- 
tural purposes. The first particutarily of the construction re- 
sides in the carriage of the portable engine having one axle 
only, so that the whole possesses a low weight and maybe easily 
moved. The second particularity resides in the engine or 
motor proper, being mounted in such a manner that when the 
frame is in a borisontal position the point of gravity of the 




Claim. — In a road-vehicle, a non-rotatable forward axle, 
cylindrical axle-bearings pivoted on said axle, combined with 
wbeels rotating on said bearings, a lever fixed to the inner 
end of each of said besrings extending therefrom toward each 
other, the segments, grooved blocks fixed on said axle under 
said segments and receiving in the grooves thereof the edges 
of said segments, presser-bars in said blocks for action against 
said segments, toggle'leveis t>et\vecn the outer ends of said 
blocks, the hand-lever and connections tietween said hand- 
lever and toggle levers tor actuating tbe same, whereby said 
presser -blocks are moved, substantially asset fottb. 

Claim — In a road-vehicle, the shaft three, geared to the 
crank-shaft, shaft four, having .several gears of differing diam- 
eters fixed thereon, combined with clutch devices freely hung 
on said shaft three, engaging said several gears, pivoted ship- 
ping-levers engaging said several clutch devices, a cam en- 
gaging one end of each of said shipping-levers, a shipper-bar 
having posts thereon engaging said cams, whereby recipro- 
cal Iv-rotating movements nre imparted theifcto, the pivoted 
shipper-lever engagmg said bar, a drive-chain engaging said 
last-named lever, the vertical post having a sprocket-wheel 
thereon engaging said chain, and tbe band-lever secured to 
said post, substantially as described. 

Claim^lo a road vehicle the cams having one or more 
pins projecting from one side thereof, and a cam-groove on 
tbe opposite side, combined with the shipper-bar, having the 
po«s for engagement with said pins, tbe clutch- shipping 
levers engaging in said cam-grooves, the clutch-discs, en- 
gaged by said shipping-levers, the gear-carrying clutch-cups, 
for engagement with said discs, the shaft having gears of 
varying diameters fixed thereon engaging with said gear- 
carrying clutch-cups, the shipper-operating lever, the tubular 
shaft, .in (iperating-lever on said shaft, and connections be- 
tween said shaft for imparting vibratory motions to said ship- 
per-operating lever, substantially as set fortb. 

577.189. Vapor Engine. George W. Lewis, Chicago, III. 
Filed March 19, 1894. Serial No. 504,141. 
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Claim — Id fombioation with a vapor engine, a vaporiser 
subject to the beat of the exhaust of the engine, an elevated 
reservoir for liquid hydrocarbon, a pipe leading from the res- 
ervoir to the interior of the vaporizer, a valve in said pipe 
adapted to allow tbe liquid to descend therefrom drop by drop 
into tbe vaporizer, a burner arranged externally to and in 
position to beat the vaporizer, and a pump operated by the 
engine for the supply of liquid to the reservoir. 

575.8ia. Explosive Engine. Frederick C. Southwell. 
Grantbaro, England. Filed May 13. 1895. Serial No.S4q.m. 




The inventor says : 

'' In most spontaneous combustion motors the beat attained 
by the vaporizer is such as to necessitate a moderately low 
compression, and therefore a low mean pressure. To obviate 
this, 1 employ a water- jacketed com bust ion -chamber, with or 
without a contracted neck, open to the cylinder, or, if desireil. 
1 nay «raenge that tbe air for the explosive mixtures should 
be drawn through tbe jacket. At a suitable angle to the com- 



bustion chamber, preferably at right angles, on tbe one side I 
place a vaporizing tube or pocket, with or without a contracted 
neck, and on tbe other side, opposite to tbe said pocket, a Qoc- 
xle through which the oil enters. I sometimes arrange in con- 
junction with this nozzle another nozzle throut;h which air can 
be forced to inject the oil. therebv aUowing an oil-pump to be 
dispensed witb. 

" Id practice I make use of an air pump arranged in con- 
junction with the engine governor, tbe valve for controlling 
tbe admission of oil to the vaporizer beinff also arranged in 
conjunction witb the governor, whereby I regulate the amount 
of oil admitted rach cycle, at the same time regulating tbe 
air. In a suitable arrangement for carrying out this part of 
my invention I connect the air pump and oil valve to a lever 
common to both, and in connection with this lever I arrange 
an eccentric moved by tbe governor, which eccentric enables 
the governor to vary the position of tbe fulcrum of tbe said 
lever relatively with an operating cam. If desired, I can also 
regulate tbe supply of the oil and air by mechanism operated 
by hand in addition to the mechanism operated by tbe 
governor. 

" To start the engine I heat the vapoiuxing tube with alanip, 
which I may continue to uae during working. " 

S75,7ao. Gai fingine. Joseph Ledent. Baltimore, Md, 
Filed July I. 1896. Serial No. 597,660, 




The patent relates to a system of cooling the cylinder and . 
piston of a gas engine, and tbe claim is as follows : 

In a gas engine, tbe combination of a cylinder, provided 
with a water inlet near its upper end. a piston having an 
annular water chamber, a valve casing arranged proximate 
to tbe cylinder and communicating with said inlet, a hollow 
slide valve or similar mechanism working in said easing, a 
water supply communicating with tbe inlet of the casing, and 
means for throwing said valve into communicaiiMi alternately 
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with tbe inlet into tbe cylinder from tbe casing and Ibe water 
inlet from the source of supply to the casing. 

The object of the invention is to provide an improved coo- 
stmclion of gas engine in wbich the cylinder will be freed from 
all products of combustion after an ignition of a cbarge ; to 
provide means for charging the cylinder with more or less 
combustible mixture without increasing or decreasing the 
pressure, so that the mixed air and gas in the cylinder is al- 
ways ander the same pressure ; to provide means whereby the 
pressure in the reservoir is always the same, whether the en- 
gine is running idle or doing full work. 

575.878. Gas Engine. Frederick W. Coen, Chicago. 111. 
Filed May 14. 1896. Serial No, 591.465. 

Claint.~-\a a gas-engine, the combinatioh with the crank- 
shaft and the cylinder provided with an exhaust-port, of a 
valve at said exhaust-port, a ttciptocatory bar connected with 
the said exhaust- port valve, a spring at the bar tending to hold 
the same normally in the position of opening said valve, acfim 
oD the crank-shaft, governor mechanism actuated by the said 
cam to intennittingly engage and move said bar to close said 
valve, comprising a pivotal lever provided with the cam- 
engaging roller and a swinging rod-engaging finger, a spring 
pressing the lever at its roller against the cam. and tensioning 
means for the spiing, the parts being constructed and arranged 
to operate substantially as and for the purpose set forth. 



New York Motor. 

Operated by GASOLENE. CARBtNATED OIL or QAS. 
PRICES I BO.OO. 

Adapted to drill 
\'entilating Fans. 

Ik'cr Pumps, Ice Cream 
Freezers, Soda and Beer 
Bottle Washers, Meat 
Grinders, Sausage Ma- 
cliiDes, Small Launches, 
Line Shaft, and all Light 
Power. 



For Stationary use, 
a Water Tank, Bat- 
tery, and IndDctioQ 
are furnished. 

For Launch, a Fric- 
tion Clutch for Re- 
versing Propeller 
Wheel is fumishcd. 

Price AijS 00. 



Ne-w York Motor Company, 

11 MunaySt., New York. 
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SPECIAL NOTICES. 

O 

AdvwIlJMMate IsMrtod iiiid«r tbto hfittug at $2.00 mn inch for 

imam, payabfo In advi 



\\/ ANTED.— The Horseless Ajje.— Num- 
^^ bers 1, 2 and 3 of The Horseless Age 
(November and December, 1895, and January, 1896), 
will be exchanged for later or current numbers at 
the sender's option. The Horseless Age, 2 b 
William Street, N. Y. 

A SUCCESSFUL INVENTOR AND DESIGNER 
'^ of Gas, Gasolene and Kerosene Motors, for 
stationary and road purposes, desires a situation in 
which he can have a moderate salary and an interest 
in his inventions. Address '*OHIO," care The 

Horseless Age. . 

/^^ AS and oil engine expert, with several years ex- 
^^ perience in the motor carriage business, wants 
permanent position. Write for particulars and ad- 
dress '* Y. M.," care The Horseless Age. 



A Splendid Opportunity, 

Mr. Joseph J. Kula^e, of Kulage Place, College, near 
Blair Avenues, St. Lonis, Mo., the inventor and patentee 
of the unique and interesting Motor Vehicle mentioned 
in The Horsblbss Age, which vehicle in every vital point 
is believed to be superior to any style or type of horseless 
carrisge known, desires to build axd manufacture his Vehicle 
at the earliest possible date, and being unable on account 
of his present engagements te devote his entire time to 
said enterprise, would in connection with a desirable 
party or parties organize a corporation with a capital stock 
of $25,000, and subscribe for $10,000 or $15,000 of said stock 
himself. The location of works in one of the Eastern 
States is considered preferable. 



\ WANTED. — To correspond with manufacturers 
^ ^ who could undertake to build 50 gasolene or 
kerosene motors for driving ordinary 14-foot street 
cars, and a gasolene locomotive for light traffic on a 
24-inch gauge line. Address N. ESCALANTE 
PEON, Box 8, Merida, Yucatan, Mexico. 



\\/ANTED CAPITAL— To build and patent a new ^power 
^ Transmission for Motor Wagons. Will be gladly used 
by all motor wagon builders on royalty; will give 40 per 
cent, of patent. WESLEY KOUNS, Salina, Kans. 



WANTED. — Alow wheeled motor vehicle for a 
cripple. Address EDWIN COOMBS, Elmer, 
New Jersey, 



WANTED.— Bright man, with small capital or 
credit, to take electric launch privileges, in 
connection with electric railway, in the most prosper- 
ous manufacturing community in America, on slack- 
water river; great chance for right man. Address 
'* S , " care The Horseless Age, New York, 

PARTY WITH SMALL CAPITAL. OR MANU- 
facturing concern, desirous of introducing its 
product, may learn of excellent opportunity to run 
horseless omnibus or wag;onettes over short line,^ in 
community of nearly half a million and connecting 
prosperous el^tric railway routes. Address " J.,'* 
care The Horsblbss Ace, New York. 

FOR SALE —Double Cylinder Gas Engine, 3]f^ 
actual horse-pofwer; weip^ht, 130 lbs.« $130; 
a two horse-power sin^ cylinder, SllO; some ex- 
perimental motors , $75 each ; all guaranteed ; enclose 
stamp for answer; photos,' 10 cents eadi. A. D. 
STEALEY, 1480 23d Avenue, Oakland, Cal. 



FOR SALE. 

"THE EINIG STEAM CARRIAGE, SHOWN ON 
1 page 19 of December issue of The Horseless 
Age, can be bought for half the cost to build. 
Address JOHN EINIG, P. O. Box 247, Jackson- 
ville, Fla. 



BOOK DEPARTnENT. 

The following valuable books on gas enj^nes and kindred sub- 
jects will be 6ent to any address in the United States or Canada on 
receipt of the published price. For foreign countries in the postal 
union extra postage will be charged as specified in each case. 

A Practical Treatise on the Otto Cycle Gas Engine, By William 
N orris, M. I. M. E. ■» / 

Price $3.00 

Foreign 3.35 

A Practical Hand bt ok on the Care and Manazemeni of Gas En- 
eiws. By G. Lieckfeld, C. E. Translated by George Richmond, 
M. E. with instructions for running oil engines. Just issued, and 
having an extensive sale. 

Price ;,..'. $1.00 

Foreign countries 1.05 

Tht^ Gas Rnf^ine, , History and practical working. By Dugald 
Clerk. With 100 illustrations. New edition. i2mo., cloth. 

Price $4.00 

Foreign countries 4.25 

AutO'CarSy Cars^ Tramcars and Small Cars, By D. Farman. 
Translated from the French by L. Serraillier. Preface by Baron 
de L. de Nyev^lu. 258 pages, 112 illustrations^ ismo., cloth. 
Pnce $2.00 

A Text Book on Cat, Oil and Air Engines: or Intemal C mf*us* 
tion Alo.ors ^VilAouL Boiler,— By Bryan Donkin, 8vo., cloth. New 
and revised edition just issued. 

Price * $7.50 

Gasy Gasolene and Oil Engines. — By Gardner D. Hiscox, M. E. 
1 reating principally on American maices of .these engines. Fully 
illustratea. 

Price $2. ro 

Foreign countries 2.^5 . 

IN PREPARATION. 

El' mcntary Treatise on the Gas Engine.— By Pfpf. Atkinson, v- 
the School of Technology, Glasgow, Scotland, 
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Massachusetts Hotor Vehicle Bill. 



The bill now before the Legislature of Massa- 
chusetts to license motor vehicles on the hig-hways 
of that Commonwealth is a move in the right direc- 
tion, and its passage will greatly encourage the 
new industry ail along the line. The first draft of 
it, as published in this issue, is open to objection 
because of the needless restrictions which would 
make it a hindrance rather than a help to the new 
industry In attempting to specify how many 
brakes and levers a motor vehicle should have in 
order to be permitted on the highway the law is 
getting into deep water and assuming a knowledge 
beyond that possessed by motor engineers of the 
present day. The conditions imposed put a premium 
on complication and would bar from the highway 
vehicles the simplest and most practical because 



they were not provided with a certain number of 
brakes and levers, whereas the main point of control 
might be as well or better obtained by fewer regu- 
lating devices than the law had contemplated. 
Simplicity is of supreme importance in all machin- 
ery, and in none more so than in the motor vehicle, 
where quick control is essential and the operator 
who has too many levers and brakes to attend to is 
at a disadvantage in critical moments when prompt 
action alone can avert accident. 

Friends of the motor vehicle, who were given a 
hearing before the committee to whom the subject 
had been referred, succeeded in convincing then) 
that the bill should be amended to read somewhat 
as follows : * * Motor vehicles may be run on the 
streets or highways of this Commonwealth, pro- 
vided they are so constructed as always to be under 
the control of the operator." » This, of course, will 
not be the exact language of the act, but something 
of like import may be looked for as a result of the 
general deliberation. It stands to reason that 
neither the court, the Legislature, nor any living 
man can specify or is called upon to specify what 
means an inventor may adopt to attain the desired 
control of a vehicle, so long as the result is attained. 
The law does not dictate the style of harness a man 
shall use on his horse, if the animal is under 
the driver's control, and the lives and property of 
others are not endangered. This particular branch 
of applied mechanics is the province of the inventor 
and the harness mantifacturer, while the province 
of the law is to lay down the general rules to which 
all who make use of the common roads must con- 
form. A like freedom must be given the motor- 
vehicle inventor in the pursuit of this final object 
of control, or legislation will be discriminating 
against, the new vehicle when its intention is to 
foster and encourage it. 

The paragraph in the bill having reference to 
to the frightening of horses is certainly open to 
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criticism, for the converse of the proposition ex- 
pressed therein leads us to the obvious absurdity 
that nothing- which frightens horses is at present 
allowed on the highway, whereas deplorable run- 
away accidents are of common occurrence in our 
modern life. The horse is an uncertain and at 
times an unmanageable animal, taking fright most 
unexpectedly at sights and noises, which, in the 
daily work of the world be must unavoidably en- 
counter. The owner of the horse is at law respon- 
sible for the animal when he brings him upon the 
highway, and, theoretically, is supposed to have 
him under control, although practically this is not 
the case, for a frightened horse frequently gets be- 
yond the driver's control. Yet so indispensable has 
the horse become to our modern civilization that we 
have been compelled to accept him with all his 
faults and make the best of him. Consequently all 
that is expected of the user of the horse to-day is 
ordinary care and respect for the rights of others 
on the highway. If the horse runs away the driver 
is in as much or greater peril than his fellow citi- 
zen, horse or foot. 

Bicycles, locomotives, wheelbarrows, brass bands 
and a hundred other things have frightened horses 
and brought death to many, but we do not, on that 
account, banish these things from the streets. 
They, like the horse, appear to be necessary to our 
civilization, and we must harmonize the discordant 
elements as well as we can. 

In the introduction of a new vehicle upon the 
highway great care should be exercised, not because 
the new vehicle has not a right upon the highway, 
but because other vehicles have an equal right, and 
we are confronted with a condition and not a theorj'. 
The condition is the almost universal use of the 
horse ; the theory is the motor vehicle, and forbeai- 
ance and patience are virtures which, above all 
others, the pioneer must profess and practice. 

Users of motor vehicles and manufacturers thereof 
will be forwarding their own interests if they exer- 
cise two-fold vigilance to avoid offending users of 
horses. By so doing they will smooth the way for 
the general introduction of the vehicle which cannot 
be frightened and cannot run away. 
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motor fuel instead of gasolene or kerosene. On 
another page we quote a digest of an article on 
this subject, which recently appeared in a French 
journal devoted to gas lighting. In this article M. 
Ravel gives the results of some experiments in this 
line, from which he concludes that a special form 
of gas engine will be required to run successfully 
on acetylene gas. What that form of engine ought 
to be he does not suggest, nor is it likely to be ascer- 
tained without much further labor and expense on 
the part of many independent investigators. 

One thing, at least, is determined, and that is 
that the explosive flame of acetylene registers ex- 
treme heat, and that the force of its explosion is 
terrific, owing to the large amount of latent heat 
stored in its elements. The chief obstacle in the 
way of its wider use at present is its high cost as 
compared with petroleum products. We are assured, 
however, by promoters of the new lUuminant on 
this side of the Atlantic that steps are being taken 
to supply calcium carbide in quantities at a price 
which will gradually bring it within the reach of 
many industries where it seems likely to be useful. 

As yet, American experimenters in the motor field 
have no data for publication regarding acetylene 
but in private interviews some of them express 
hopeful views of its future for this purpose. 
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Rotary Motors. 



Quite a number of experiments have been made in 
France, Italy and America to test the suitability of 
carbide of calcium or acetylene gas, its product, for 



With admirable persistence inventors are still pur- 
suing the elusive rotary motor. Hundreds of thou- 
sands of dollars have been expended during the past 
25 years in fruitless efforts to solve this problem, 
which, alluring though it is, seems, from all known 
laws of mechanics, quite unsolvable. The lack of 
an abutment for the t'.irust and the impossibility of 
making a tight packing have relegated all the ro- 
tary motors so far tested to the garret or the toy 
room. 

Early in the history of the motor movement in 
America rotary motor inventors sprang up like 
mushrooms, and with strong assertiveness presented 
their wonderful inventions, which, like the Old Man 
of the Sea towering up from the mouth of a little 
jar, were to develop gigantic horse-powers from 
ridiculously small compass. A year and a half has 
passed and not one of these inventors has demon- 
strated that his motor would propel even a baby 
carriage. 
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Oas, Gasolene and Oil Vapor Engines. Notes on Hotor Vehicles for Roads. 



Under this title Gardner D. Hiscox, M. E., of 
New York, a life-long student of both the steam 
and the f[^s engine, has recently issued a book 
with special reference to American engines of 
this class. 

The introductory chapters naturally deal with 
the theory of the explosive engine and the his- 
tory of its development. The general subject of 
efficiency in gas engines next comes under review, 
and the two-cycle and four-cycle forms are com- 
pared. With respect to efficiency, we are in- 
formed that there is a possibility of 35 per cent, 
in the four-cycle, while the two-cycle engine 
rarely surpasses 20 per cent. 

The causes of loss and inefficiency are then 
considered, leading up to the vital sulyect of 
fuels. Here the author gives some valuable data 
as to the proportions of gas and air that have 
been found to give the best results. 

Carbureters, mufflers, governors, igniters and 
exploders come next in order, followed by chap- 
ters on lubrication, the general care of gas en- 
gines, testing and the measurement of power. 

The foregoing chapters contain considerable in- 
formation either not to be found in other works or 
expressed in more tangible form than elsewhere, 
but in the ensuing chapters it is seen that the 
author has encountered difficulties such as might 
have been expected in gathering adequate and up- 
to-date information about American gas and oil 
engines. The attention of the best talent has but 
recently been turned in this direction here. Much 
of the work really accomplished is still in abeyance 
or if on the market is so new as scarcely to come 
within the historian's range. About 40 engines of 
domestic manufacture are illustrated and described 
in the remaining chapters, including two which 
have come into prominence the past year or two 
through their use in motor vehicles. 

A list of patents granted on gas and oil engines 
from 1875 to 18% closes a volume which, while it 
may be disappointing to some in its references to 
American engines just at this most interesting 
period in the growth of a new industry, is neverthe- 
less a work which every student of the hydro-carbon 
engine may study with profit. 
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The following extracts taken from an article by 
W. Worby Beaumont, an English engineer who has 
given much study to the motor vehicle, are well 
worth reprinting for the sound sense which they 
display : 

''It cannot be too often repeated that well-con- 
structed motor carriages can be driven on good ordi- 
nary roads with very small power, and in a general 
way it is not until the carriages have to be lifted 
uphill that the demand for considerable power 
arises. A little consideration will show how much 
greater this power is than is usually supposed, and 
how much more advisable it is for many reasons 
that a moderate hill-climbing speed should be 
adopted. 

'*A few figures, by way of example, may be given. 
Taking a vehicle which when loaded weighs, say, 
2j4 tons, the power required on a good level road 
would be about 2.5 horse-power for a speed of eight 
miles an hour, or of about 3. 75 horse-power for a 
speed of 12 miles an hour. To mount a hill, some 
parts of which may be on a gradient of 1 in 20, the 
2.5 horse-power rises to 10.5 horse-power, but if a 
speed of three miles per hour were deemed suflS- 
cient for climbing the gradient of 1 in 20 only 
about four horse-power would be required. Now, 
for dealing with bad roads these quantities ought 
to be doubled, so that to take 2J^ tons of vehicle 
and load up a gradient of 1 in 20, at the rate of 
eight miles, would require about 20 horse-power, 
whereas if a reasonable speed for the hill climbing 
were adopted only about eight horse-power would 
be wanted. This, of course, means that some form 
of speed-reducing gear for hills must be employed, 
but this may be of a simple kind, and it would se- 
cure lessened first cost of motor, lessened cost of 
working, smaller weight, better arrangement, and 
more room for the machinery, and if a steam 
motor be employed a lessened .weight of boiler 
and of condenser, and practical possibility of pro- 
ducing a vehicle of moderate weight, instead of 
the prohibitive weight which high speed hill 
climbing means.'' 

Mr. Beaumont then proceeds to make a compari- 
son betwten steam and oil vehicle motors, a com- 
parison much fairer and thorough than the one 
which the editor of the London Engineer recently 
made : 

*'With the steam engine we have greater range 
and ease of manipulation, within the limits of no 
power and full power, than with any other motor ; 
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for short periods it may be made to give more than 
its proper maximum, it may be stopped and started 
with more freedom, certainty and smoothness than 
any other motor, with the exeeption of the electri- 
cal ; it may be employed for traveling any distances 
with fuel available everywhere, is easily fitted with 
reversing gear, and is easily understood. 

"Now, for long-distance work the only competitor 
at present with this is the oil or spirit motor, the 
disadvantages of which are small range of power 
within the maximum, no excess of power for short 
periods, diflSculty of starting, and consequent neces- 
sity for keeping the engine running when the car- 
riage is stopped for short periods ; vibration due to 
explosive impulse on the piston, and necessity for 
running the motor at nearly full speed before start- 
ing the vehicle, most of the change of speed having 
to be made by frictional or other gearing. The 
motor and vehicle cannot be started together, aqd 
hence whenever the vehicle is started the motor is 
called upon to attempt to impart to it a speed equa^ 
to that proper to the lowest ratio of the speed gear. 
A frictional gear means loss of power and loss of 
time in overcoming the inertia of the vehicle, ^nd 
unless the frictional clutch is connected to the motor 
through very low speed positive gear, the starting 
is almost certain to be effected more or less jerkily. 
To avoid the difficulties attending the use of all 
variable speed gears in which the gear not in use is 
running whether at work or not, the author devised 
the "antinertia" power gear and clutch, by means 
of which any driven thing may be put into motion 
by positive gear at a low speed, and in which the 
gear for the time being doing the work is the only 
part in motion. 

'* Having described the disadvantages of the oil or 
spirit motor, it is necessary to describe their merits 
as compared with the steam engine. The first is 
that the oil engine requires no steam generator and 
no condenser. It uses fuel of a high calorific value, 
easily carried, and no trouble to apply, and it uses 
it more economically than the same fuel, oil, can be 
used for the generation of steam. As it needs no 
apparatus for the generation of the working fluid 
there is no such apparatus to attend to and no space 
required for it. Hence the motor and gear can be 
much more conveniently arranged than the steam 
engine. This it is that gives it all its advantages 
over the steam engine, even assuming all the little 
troubles connected with boilers atid condensers to be 
entirely overcome. The motor will, however, weigh 
a little more than the steam motor of equal power, 
running at equal speed, and this may, perhaps, be 



put at 25 per cent. The weight, moreover, of 
a boiler and condenser is not all in excess of the oil 
motor, for jacket water arrangements and exhaust 
silencer have to be included. The oil motor cannot 
however, use the cheapest fuel, such as coal or 
coke, or even crude or the partly refined petroleums, 
and this is an objection to it for the larger powers 
and for vans and vehicles, which must in any 
case have a paid driver and attendant to whom the 
work of stoking would be part of his duty. It is, 
moreover, an objection to oil engines for such 
purposes that they in some respects depend 
upon more delicate adjustment as to air, vapor, 
and oil supply, admission and ignition, and it 
is not always that even those well acquainted with 
oil engines can say precisely and at once why an 
oil motor will not start, or being started will not 
continue to work. The cause may be one of a 
dozen things which are not obvious, and which may 
take a good many minutes to find out. In a corre- 
sponding sense the ateam engine is not at all deli- 
cate, and this is an advantage it will probably offer 
for a considerable time, but with decreasing force, 
as the motors become more definite or fixed in points 
which are now subject to adjustment and are more 
generally understood. In the oil motor, either the 
main or the supplementary air supplies may be too 
much or too little, the oil supply may be too much 
or too little, or may stop, the exhaust or the air 
valve may either of them leak, or be made tempo- 
rarily to leak, by dirt under the seat, or part of it, 
or by corrosion or erosion, and in any of these cases 
it is difficult to say what is happening. The igni- 
tion tube may not be hot enough ; this may be seen, 
or it may be stopped, or partly so, which cannot be 
seen, and this must be guessed, or like any of the 
other numerous things, must be diagnosed. To 
sum the matter up, it may be said that the steam 
engine would be in every way the best were it not 
for its boiler and condenser or escaping steam ; and 
that the oil motor is best where the boiler and con- 
denser are both inadmissible, and where the vibra- 
tion it causes, and its occasional freaks which are 
diminishing in frequency, are not sufficient reasons 
for rejecting the advantages of motor carriages." 
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riotor Boats on the Increase. 



Builders of motor boats and marine motors re- 
port an extraordinary demand for their product 
this Spring, the demand including all sizes, from 
the smallest hunting boat or yacht tender up to 
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cruising* yachts with the most luxurious equipment. 
The pleasures and healthful benefits of recreation 
upon the water are coming- more and more to be ap- 
preciated, while for business purposes the motor 
boat is finding- a rapidly widening field of useful- 
ness. As between the sail and the motor in pleas- 
ure craft persons of mature years and liberal means 
generally prefer Ihe latter because of the increased 
comfort and safety, and the economy of time se- 
cured throug-h this method of propulsion. Even 
those who from long habit are wedded to the sail 
boat are compromising the matter by putting in aux- 
iliary power to help the fickle winds. Hence the 
unpredecented demand from ail sides, which is now 
crowding manufacturers and will compel them to 
increase facilities before another season. 

Of the various motive powers now offered for the 
propulsion of boats the gas (engine seems to have 
the preference for small boats and launches. Steam 
still has the call, apparently, for large cruising 
yachts, but from present indications it is only a 
matter of time when this field also will be invaded 
by the gas engine. 
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Motor Cabs in New York. 



Tub metropolitan newspapers have had a great 

deal to say lately about the electric hansoms which 

the Electric Carriage & Wagon Company are now 

plying for hire in New York City. About a 

dosen of these cabs are at present in regular service, 

iio difficulty having been experienced in procuring 

the necessary license from the Board of Aldermen. 

Many of the chappies and men-about-town are 

availing themselves of the opportunity to try the 

sensations of riding in a horseless vehicle, which 

sensations they are describing privately in the 

clubs and publicly in the columns of the press. 

Even aristocracy has been bold enoug'h to overcome 

convention and step into the horseless cab. A scion 

of one of the wealthiest families took his bride to 
ride in one of them the other day as an incidental 
diversion of their honeymoon, thereby establishing* 
a precedent which will encourag-e others of high 
station to make use of the new vehicle for trips 
matrimonial or otherwise. Some of the views ex- 
pressed are decidedly narrow and prejudiced, as is 
universally true when any new idea is presented for 
public approval, but that the judgment of the peo- 
ple is in the main favorable, is proved by the state- 
ment of the company that the cabs are in almost 
constant demand and that more will be put in ser- 
vice soon. For the enterprise they have shown in 
being the first to introduce motor cabs in the streets 
of New York this company is entitled to great 
credit and will no doubt reap commensurate profit. 



Acetylene as a Motive Agent. 

When calcium carbide first made its appearance as an in- 
dustrial product, one of the uses suggested for it by some 
of its over-enthusiastic advertisers was as a source of power 
for motors. There has now been time to examine the i>os- 
sibilities of calcium carbide in ihis direction, and the Jour- 
nal de r Eclairage an Gas of 1896, pages 266 to 2 8, con- 
tains the accounts of some experiments by M. Ravel that 
are of great interest in this connection. As regards the ex- 
plosive properties of mixtures of acetylene and air. the 
range is found to be from 4.7 per cent, up to 57 per cent, 
by volume of acetylene; while the maximum force is devel- 
oped with a volume percentage of acetylene of 7.8. This is 
a wider range of explosive properties than is found in mix- 
tures of coal gas and air. The maximum rate at which the 
tlame travels through the mixture of acetylene and air is 
also much in excess of that found in the case of coal gas 
and this gives to the explosions a detonating character. The 
ignition temperature of acetylene is 480 degrees C. ; that of 
coal gas is 600 degrees C. The temperature of co nbustion 
of a 50 per cent, mixture of acetylene and oxygen is 4,000 
degrees C, 1,000 degrees C. higher than that of the oxy- 
hydrogen flame. It is in i cresting to compare with this tem- 
perature that obtained by Moissan in his electric furnace in- 
vestigations. Hy using a current of 2.C00 amperes at 80 
volts, Moissan succeeded in obtaining a temperature of 3,500 
degrees C, and in volatizing carbon. A temperature of 500 
degrees C. beyond that obtained in the electric furnace, 
therefore seems to indicate great possibilities for acetylene 
as a sort of heat in high temperature research. 

On account of the detonating character of the explosions of 
mixtures of acetylene and air, it is unsafe to use a higher vol- 
ume percentage of acetylene than 4 in. gas-engine experiments. 
M. Ravel lays stress upon the necessity for attention to the four 
points already noted when working with acetylene. Summar- 
ized these are : 

a. Rapidity of flame propagation in explosive mixtures. 

b. LfOw ignition temperature. 

c. High combustion temperature. 

d. High explosive force. 

The experiments to decide its applicability to motor pur- 
poses were carried out in a double-acting two-hp gas 
engine. Comparative experiments with coal gas were made 
with the same engine. The best results were obtained with a 
consumption of 28.4 cubic feet of acetylene per hour, with an 
indicated horse-power of 2.48; 85.3 cubic feet of coal gas per 
hour were requisite to obtain the same result. The ratio of 
the calories of heat generated by combustion in the calorimeter 
for acetylene and coal gas is about 2.5:1. 

As a result of his experiments, M. Ravel comes to the con- 
clusion that some special form of gas engine will be requisite 
in order to obtain safe working when acetylene is used. 

Coming to the question of comparative expense, it is neces- 
sary to remark that the present sale price of calcium carbide, 
which varies from £it to ;f 28 per ton, is much in excess of its 
cost price. The latter, under the most favorable mamrfactur- 
ing conditions, is believed to be ;f6 per ton. Coal-gas is sold 
at a price much in excess of its real cost of production ; and 
where it is manufactured for use on the spot, it is safe to take 
its cost as lod. per 1,000 cubic feet, in place of 3s. Using these 
prices as a basis of comparison we obtain the following figures 
for the cost of one indicated hp-hour, when using acetylene 
and coal gas. 
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The calcium carbide is estimated to yield five cubic feet of 
acetylene per pound. The costs of 1,000 cubic feet of acetylene, 
at the two prices ;f 10 and £6 per ton for the carbide, are there- 
fore 17s. qd. and los. 8d. respectively. 



niNOR HENTION. 



Cubic Feet Used 
I per Indicated 
Horse-Power 
Hour. 



Cost. 



Coal {(as.. 
Acetylene 



34-4 

II. 4 



Per i,ooo 
Cubic Feet. 


Per 
Horse 


indicated 
power Hr 


s. d. 
3 
10 

X7 9 
10 8 




d. 

1 24 

34 
2 42 

I 45 



Taking the higher estimates, we find that acetylene is nearly 
twice as costly as coal gas per indicated hp-hour when used 
in the present form of gas engine, and that if the **cost'* 
prices of calcium carbide and coal gas be considered the ratio 
rises to over 4 to i. 

Its use for motor purposes is consequently likely to be a 
very restricted one, and coal gas and oil would seem to be in 
little danger of misplacement, the more so as the Home Sec- 
retary has scheduled calcium carbide as an explosive, which 
means that it can only be stored and conveyed under special 
conditions, which are onerous. The fire insurance companies 
also forbid its use in buildings under their policies. 

The manufacture of calciuih carbide goes steadily forward 
although its practical applications seem to be still in the ex- 
perimental stage of development. Acetylene has been suc- 
cessfully tried on one of the French railways for lighting the 
carriages; but we have yet to learn that it has been perman- 
ently adopted for lighting purposes on any railway in this or 
other countries. There are estimated to be now 17 manufac- 
tories of calcium carbide in Europe and America. The ma- 
jority of these are merely small experimental works, but some 
few of them are large undertakings; as, for example, the 
Pictet Company in Brussels, with a capital of ;f 80,000. 

The famous Ncuhausen Aluminium Company is arranging 
to commence the manufacture at Rhcinfelden, near Bdle. An- 
other works for the same manufacture is being erected at the 
same spot by a German firm. 

There is consequently likely to be fierce competition be- 
tween the various producers of calcium carbide in the near 
future, and a fall in price similar to that witnessed in the 
aluminum industry in the years 1890-4 will most probably 
occur. Competition between the rival producers of aluminum 
caused a fall of 75 per cent, in price during the years narred, 
and only two surviving companies remained at the end of 
this period of industrial competition If such a fall is lo occur 
in the calcium carbide industry, those companies laboring 
under excessive c»ipital cnarges. or with heavy royalty charges 
to pay, will fare badly in the fight — Engineering. 



The Knickerbocker Engine Works, Hartford, Conn., are 
adapting their engines to compressed air. 

The Vim Cycle Company, 331 Wabash avenue, Chicago, 111., 
are manufacturing a small motor carrier for the United States 
mail service. 

The Winton Motor Carriage Company is being organized at 
Cleveland, O., with a capital stock of $200,000 to manufacture 
the Winton motor carriage. 

A subscriber wishes to know of a reliable friction clutch of 8 
horse-power, at xoo revolutions per minute, that can be oper- 
ated in a space of five inches on the shaft. 

Mohler & De Gress, importers of bicycles and machinery, 
Mexico City, Mex., are building a motor carriage, which they 
expect to have in operation before the Summer. 

Steps are t)eing taken in Boston, Mass., to start a company 
for the purpose of placing on the market a steam waggon, bnilt 
in the shop of George E. Whitney, of East Boston. 

The American Electric Vehicle Company, of Chicago, 111., 
are con.structing a large factory at New Chicago, Ind., where 
they will be enabled to turn out their product complete and in 
large quantity. 

R. F. Stewart, Pocantico Hills, N. Y. , has redesigned hts 
automatic clutch. In its present form it is much lighter, 
quicker to act, more positive, and takes less room between the 
spring and the hub of the vehicle.^ 

The biograph. the new instrument which photographs life, 
or objects in motion, was recently focused on the famous sell- 
propelling fire engine, owned by the city of Hartford, Conn., 
and some remarkably fine views of the ponderous machine in 
action were obtained. 

James B. Bray, Waverly, N. Y., who writes that it is 18 
years since he was able to walk, is building a small motor 
carriage for his own use. It will be propelled by two gaso- 
lene motors, 3>^ x 3)^ inch cylinders, and will weigh about 550 
pounds. The seats, for two persons, will be arranged tan- 
dem. 

The American Motor Company, Havemeyer Building, New 
York, are running thtir factory night and day, lighting the 
premises at night by 33 electric lights delivered from one of 
their kerosene motors at an expense of 2>^ cents an hour, 
computation being made on a retail price basis. Among their 
recent orders is one from the Canadian Government for a 25- 
hp upright gas engine. The yacht tender furnished with a 
i>^-bp phosphor bronze American motor, which is now to be 
seen in the window of. their office, fronting directly on the 
Cortlandt Street Elevated Railroad station, is one of the most 
conspicuous advertisements in the city. A new catalogue will 
soon be issued by this company. 
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Anqericar) Motor League. 



Charles E. Ellis, of Philadelphia, Pa., has imported a Bailee 
tricycle, such as has been already described in The Horse- 
less Age. 
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Bill to License Motor Vehicles on the 

iways of riassachusetts. 



A bill is now before the legislature of Massachusetts to li- 
cense the use of motor vehicles on the highways of that com- 
monwealth. As originally introduced early in the session the 
bill read as follows : 

An Act to Permit of the Running of Motor Veliicles in 

tills Commonweaitli. 

Re it enacted by the Senate and House of Representatives 
in General Court assembled^ and by the authority of the 
same, as follows : 

Section i. Motor vehicles may be run on the streets or high- 
ways of this Commonwealth. Said vehicles being made safe 
by being so constructed as, 

First : To be under the full control of the operator or driver 
at all times by means of sufficient levers to throw said vehicle 
out of power at will : 

Second : Which is supplied with steering apparatus so effi- 
cient as to make it easy for the driver to keep the safe line over 
rough roads by being supplied with d >mpetent levers and stays 
for this purpose, so that ol>structions in the highway may not 
throw the vehicle dangerously out of its course ; 

Third : Which is also furnished and equipped with two dis- 
tinct separate brakes with two or more modes of operating said 
brakes ; 

Fourth : Which is provided and equipped with a suitable 
stay, safeguard device which shall be sufficient to hold all the 
levers which release the power from the wheels of the vehicle, 
and also those levers which apply the several brakes in place 
when applied for the purpose of leaving the vehicle, so that an 
unauthorized application of the motive power cannot cause the 
vehicle to run where it might be dangerous ; 

Fifth : And which is so constructed and its novelties so 
covered and hid as not to be liable to frighten horses on the 
highway by its novel appearance. 

Section 2. That only such motor vehicles as answer to the 
above requirements shall be permitted to run on the highways 
of this Commonwealth. 

Section 3. That it shall be the duty of the State police to see 
that the provisions of this act are complied with. 

Section 4. This act shall take effect upon its passage. 

On A])ril 13 and 14 a hearing by the Committee on Roads 
and Bridges, to whom the bill had been referred by the House,. 
at which a great deal of interest wa<i manifested by the law- 
makers and much valuable testimony offered in support of the 
measure, which it is proposed to simplify so as to relieve the 
new vehicle from unnecessary restriction. All that is desired 
by the authors of the bill is that some sanction be given the 
use of motors «>n streets, in order that people who wish to run 
them may feel safe from any annoyance from lawsuits on ac- 
count of frightened horses. 

George Henry Hewitt, president of the Duryea Motor Wagon 
Company, Springfield, Mass., stated before the committee that 
his company received a great many letters which showed that 
people who would otherwise use the carriages are now holding 



back because they want to see what would be the result of a 
possible suit on account of damage or accident from the use of 
the motor vehicles in the streets. Even if the present law per- 
mitted the running of the vehicles, he said, some legislative 
sanction of their use would relieve this uncertainty and allow 
the speedy development and perfection of the motor car- 
riage. ' 

Several representatives of leading merchants testified to the 
undoubted economy of the motor delivery over the horse de- 
livery now in use. Mr. Quimby, superintendent of Hough- 
tan & Dutton's delivery system, stated that his firm was 
anxious to use motor wagons in delivering its goods, because 
a motor could be run all day for less than a cent a mile, 
whereas, he said, it cost 20 cents a mile to run a two-horse 
wagon, and the horses had to be changed at least once. 

Greorge B. Upham, an attorney, representing the manu- 
facturers of the Whitney full automatic steam wagon, said 
it was not unusual to meet half a dozen motor carriages 
during a short stroll in Paris. The Bon Marche, the large 
department store of that city, delivered its goods with these 
carriages, on account of the economy of that method over 
horses. This came chiefly in relieving the firm from keeping 
a large number of hor.ses during the dull season in order to be 
ready to handle the heavy business of the "lush" season- 
On a bicycle tour through France he had met a number of 
parties making **land cruises" through the country by means 
of motor carriages. He thought a like increase in the use of 
such carriages in this country would I'esult as soon as freedom 
from annoyance by legal objections could be secured for those 
who wish to use them. He mentioned the public gain, through 
their use, on account of the decrea^'ed wear on the streets and 
roads and the increased cleanliness from the absence of horses* 

A Duryea gasolene wagon and a Whitney steam wagon 
were brought up to the State House during the hearing, and 
the Governor of the State, the Mayor of Boston, and the 
members of the committee were invited to ride and judge of 
the advantages of the new vehicle for themselves. They 
were not slow in accepting the invitation, and were so well 
pleased with the vehicle that it can Ve said, with some 
positiveness, that the bill in its amended form will go through. 
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The Elston "Balance Qear." 



An improved differential or "balance" gear for motor 
vehicles has recently been invented by Robert W. Elston, a 
retired carriage builder of Charleroix, Mich. 

A continuous main driving shaft, rotated by any source of 
power, has bearings fixed to it so that they turn with it, not 
relatively to it, and carry an auxiliary shaft which is rotatable 
in them and to which driven wheels are geared reversely, in 
order that if either one of them should at any time rotate rela- 
tively to the main or driving shaft, it will effect through the 
auxiliary shaft a reverse rotary movement of the other driven- 
wheel. Although the parts are arranged as described to pro- 
duce the reverse rotation of the road-wheels when such is 
necessary, it is to be understood that they are so disposed as 
normally to turn in company with the main or driving shaft 
and both the driven -wheels in the same manner as if the shaft 
and driven-wheels were fixed together. 

In Fig. I A is the main or driving shaft, which, unlike driving 
shafts hitherto usually employed with balance gears is continu- 
ous, whereby lightness and strength are said to be secured; to this 
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shaft is keyed a iSpur-wheal /l^ by which rotation is imparted 
to the shaft ^ by a motor, a pedal crank-shaft or otherwise. At 
the opposite ends of the shaft A are sleeves B B\ which are 
rota I able relative to the shaft under certain conditions, as here- 
inafter explained, and in effect constitute the hubs of the rord 
or driven wheels, the latter being fixed upon reduced portions 
B^ of the sleeves. However, these sleeves are merely typical 
and represent the hubs of the road wheels or any other part 
which is to be driven by the gear. The sleeves B B^ are pre- 
vented by any convenient means from moving outward along 
the shaft A away from each other, and shoulders on the shaft 
A prevent any inward movement of the sleeves. 

Upon each of the sleeves is formed a disc with a flange, and 
in the circular cavity of each disc within a flange is fixed an 
internally toothed ring B^, 

D D^ are bearings for the shaft E^ preferably in the form 
of discs, so as to serve as covers or lids to close in the inter- 
nally toothed rings B^ ; like the wheel A ^ they are fixed to the 
shaft A to which the auxiliary shaft E lies parallel. E^ E* 
are spur pinions fixed on the opposite ends of the auxiliary 
shaft E ; the pinion E^ gears with the intemallv toothed ring 
B^ of the sleeve B through an intei mediate pinion F carried 
rotably upon a stud F of the disc D, whereas the pinion E- at 
the opposite end of the shaft E\s geared without the interven- 



tion of an intermediate pinion, directly with the internally 
toothed ring B^ of the other sleeve B^. It will be seen that if 
this arrangement of gearing B^ FE^ E* B*, beset in operation 
the rotary motion of one toothed ring B^ will be the reverse 
of that of the companion ring by reason of tiie employment of 
the intermediate pinion F' . 

Normally when the main or driving-shaft A is rotated it 
will carry round with it the discs D D^^ the shaft E, and the 
sleeves B B with the driven-wheels attached to them, just as 
if all these parts were integral with the main-shaft A : but if 
either of the driven-wheels with its sleeve ^ or ^' be retarded 
(as would happen if the vehicle were steered out of a straight 
course so as to travel in a curved path in which it would be 
necessary for the wheel nearer the centre of the curve to have 
smaller speed of rotation about its own axis than the driven- 
wheel at the outer side of the curve) the toothed ring Bf^ of 
the retarded wheel by reason of the maintenance of the move- 
ment of the main or driving-shaft by the motor apparatus would 
serve as a rack upon which one or the other of the pinions 
A* or /^ would roll, thereby producing rotation of the auxiliary 
shaft E in its bearings to effect a reverse rotation of the other 
sleeve and its driven-wheel about the main or driving-shaft. 
Mr. Els ton has taken out patents on his device in this country 
and in England. 
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Trussed Agricultural Tractor. 



Millions of dollars have been spent in Europe and America 
in experiments to secure a power capable of pulling heavily on 
soft ground. Nearly all efforts have been made along the 
line of wheels, yet it ought to be manifest to a thinking mind 
that traction or grip caa be secured only by weight and that 
if weight is not distributed, but put upon a wheel of ordinary 
size, it must sink into soft ground. 

It would require a vivid imagination to compass the revolu- 
tionary effect on agricultural and land values when the wide 
gap between the stationary engine and the railroad locomotive 
is practically filled. Excavation, railroad construction and 
general haulage must alike be affected. An effort or two was 
made to distribute weight about 20 years ago, but the ma- 
chines could not surmount an obstruction four inches high, 
and were therefore impracticable. 

Among present American inventors perhaps none has given 
more time and study to this particular branch of the motor 
problem than G H. Edwards, mechanical engineer, 519 
Carroll Avenue. Chicago, 111., whose *• Trussed Tractor'' we 
illustrate here. 

The object of the invention is to utilize steam power in plow- 
ing, seeding, harvesting, ditching, threshing, hauling, railroad 
construction, derrick work in bridge building, and to perform 
all such operations on such a large scale that they will be ex- 
ceedingly economical. Plowing, seeding and harrowing are 
intended to be done at one movement and at about one-tenth 
the cost of the same work by means at present employed. 

The first tractor built on the folding truss plan weighed 
fourteen tons, and although a very crude affair, is said to have 
demonstrated in the field the basic principle used for distribut- 
ing weight. The second machine weighed twenty-four tons, 
and proved itself capable of running over very soft ground and 
of pulling heavily. 

After a close study of proportions, and the more accurate 
calculation of the strength of materials, the inventor concluded 
to build a machine entirely of steel and iron, which would 
weigh but ten tons and do the actual work, in the field, of fifty 
horses. To accomplish this purpose an expert draughtsman 
was employed to aid in first putting the machine on paper. 
One year was spent in this work alone, and the cuts herein 
shown represent some of the work done. 

In traveling over a field the condition of the soil practically 
necessitates not only the use of an endless belt for the wheels 
to roll upon, but also the employment of means for so trussing 
or bracing such portions of the endless track as may be be- 
tween the front and rear wheels as to cause the weight to be 
distrubuted throughout said portion of the track and thus pro- 
vide a large area of surface arranged to bear upon the ground 
and sustain the weight throughout its entire area. 

A valuable feature of this machme is that it can be adjusted 
in a few moments by tightenmg or loosening the nuts on the 
bolls which give the belts its rigidity in upward pressure, so 
that either a perfectly flat surface, or the segment of any sized 
wheel desired, may be presented to the ground. It will be 
seen that the belt is so cambered as to represent the segmen^ 
of a wheel 30 feet high, which is probably flat enough to carry 
10 tons over an ordinary soft or plowed field. When the web 
or belt is thus cambered, the machine is tui;ned completely 
around in 65 feet, but when the belt ifs perfectly flftt it requires 
A little more room to turn it about. 



Any ordinary field presents many obstructions to the ad- 
vancement of the machine, such as furrows, ridges and general 
unevenness of surface ; and hence, without some co-operative 
means for permitting the machine to be driven over such 
obstructions by reasonable application of power, it will be 
practically useless. 

In order to overcome such obstructions, the avoidance of 
slip on the part of the wheels is as necessary as the employ- 
ment of a truss for bracing the track, and in this connection the 
provision of means for accommodating the trussed track to the 
obstruction over which it must pass so as to avoid loss of 
power, and relieve the steering wheels from unnecessary 
weight while the traction device is climbing over the obstruc- 
tion, is just as necessary as trussing or preventing slip as 
aforesaid. 

To attain this the machine has been provided with an end- 
less trussed belt, which is geared, and connected with and 
driven from the main supporting wheels, and a jointed frame 
adapted to provide both a rocking truck, which travels upon 
the endless trussed track, and a frame portion which is hinged 
to and in part supported from the rocking truck, by which ar- 
rangement the lower leaf of the track, which wnll at times be 
rigid as against upward pressure, may by the rocking action 
of the truck adapt itself to the inclination of the ridge or fur- 
row over which it must pass. Thus the truck will adapt itself 
to the inequalities of the ground, and the steering wheels of the 
frame to which the track is hinged will be relieved of extra 
weight, while at the same time the full power of the traction is 
used as a propelling agent The water tank could, of course, 
be arranged upon the main frame, but in order to permit the 
trussed track to carry the weight to the best advantage, and 
also to dispose of this bulk in an exceedingly cDnvenient way, 
it is placed within the space bounded by the endless track. 

Mr. Edwards states that a 50-hp machine will plow four to 
five acres an hour, and in 16 hours do the work of 100 horses, at a 
cost less than one sixth that of horses. A man and a boy can 
handle it on any kind of land, even when water runs in the fur- 
rows, the cost per day being $3 for labor, $6 for coal, and three 
or four times as much for the 3,000 pounds of water per hour 
which the machine requires. Hence, the inventor concluded 
to rebuild two of his tractors and put on gasolene or oil engines 
having a cooling device of his own, which renders a small 
quantity of wat«r sufficient to keep the cylinders from over- 
heating. 
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A.riotor Vehicle Museum. 



Velo, one of the leading bicycle and motor journals of Paris, 
suggests that a motor vehicle museum be established in that 
city, where all the old and experimental types of vehicles 
could be prese ved and kept on exhibition Many of these in- 
teresting first attempts are now lying neglected in storehouses 
or out-of-the-way places, where they are fast deteriorating. 
Steps cannot be taken too soon to rescue them from their ob- 
livion, Velo thinks, and recommends, that efforts be made to 
interest wealthy amateurs in the project of forming a com- 
pany with a small capital to collect the old models, rent suit- 
able premises, and open a permanent motor vehicle museum, 
which would increase in number of exhibits and in value as 
time passed. 

The suggestion is certainly timely, and sbPUW be fpUowed 
gl9o in this country at no di^aiit day, 
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FOREIGN N0TE5. 

Tbe Spring tour of the Motor Car Club has been set for April 
47. 

E. J. Pennington is promoting a motor factoryat Dublin, 
Ireland. The prospectus slates that several tUousand bands 
are to be employed, and that enough motors and vehicles to 
supply tbe universe are to be turned out. 

A company entitled the Maxim Motor Company, Ltd., bas 
been registered in England, with a capital of £i. Tbe Maxim 
referred to, we understand, is Hudson, not Hiram Maxim of 
the Maxim-Nordenfelt Guns & Ammunition Co., Ltd. 

Tbe Anttlo-Preocb Motor Carriage Company, Binningbajh, 
England, have nearly completed their new plant, and will soon 
be in a position to bupply orders promptly. They are giving 
special attention to delivery wagoiis, the first installment of 
which tbey are now testing. 

Several French inventors arc bringing out motors that may 
be attached to present styles of vehicles and thus save owners 
the expense of buying new vehicles complete. The large cab 
and delivery companies of Paris are particularly anxious to 
secure a practical motor of thii class. 

The editor has received from Ludwig Lobner. of Vienna, 
Austria, a pamphlet containing an address on the " Pa.'t, 
Present and Future of tbe Motor Vehicle," delivered by Mr. 
Lobner before the Lower Austrian Trades Congress early in 
ihe present year. 

A Bern motor carriage was recently imported into Pretoria, 
South Africa, by Hess & Co . commission merctants, of that 
place. President Kriiger took a ride in the new conveyance, 
and was so well pleased with it that he presented to tbe im- 
porters a gold medal suitably inscribed. 

Italy can now boast of a motor clnb, an organization called 
the "Club Automobilisti Iialiani" having been formed at 
Milan with over ;o memt>ers. Kiug Humbert, who is an 
ardent advocate of tbe motor vebicle, bas given tbe club per- 
mission to make use of tbe Royal Park of Manza, a short dis- 
tance from Milan, on its first excursion. 

The Australian Cycle & Motor Car Company, Ltd , an- 
nounce that tbey intend to start a factory ai Melbourne to 
manufacture motors for the carriage trade. Tbe company 
claims to have exclusive Australian rights, under a number 
of valuable patents, among which tbe Pennington is spe- 
dally mentioned. 

In France great interest is now centering in Ibe pseudo ro- 
tary motor of Paul Auriol, a mechanical engineer of 23 Rue 
God at -de-Mauroi, Paris. A manufacturer of motor carriages 
at Lyons is placing one of the ne»' motors on a vebicle. which 
it is expected will soon be ready for inal. Tbe details so far 
given out are very mtiagre, but tbe oscillating principle is said 
to \x the basis on which the inventor is working. 

The new catalogue of tbe Anglo-French Motor Carriage Com- 
pany Ltd., Digbeth, Birmingham, England, illu-trates 14 differ- 
ent styles of vehicles for which they are pi epartd to take orders. 
These include dog carts, phai^tons, cabs, barouches, doctor's 
broughams, omnibuses of different capacities, delivery wagons 
and trucks. Full particulars of tbe vehicles accompany the 
cuts, and tbe introductory remarks are a model of ci 
and good taste. 



The Daimler Motor Company have removed their London 
oifice from 40 Holborn Viaduct to aiij to 219 Shaftsbury Ave- 
nue. W. C. 

Cohendet & Co., 166 Quay Jemmapes, Paris, are said to Iw 
building an acetylene mottrof 10 horse-power after a design 
by Raoul Pictet. 

Accles, Ltd., Birmingham. England, are building an addi- 
tion to their works for the exclusive manufacture of motor 
cycles and motor carriages. 

G. Kynocb & Co., Wilton, Birmingham, England, have in- 
corporated, with a capital of ;^soo,ooo. under- a cbartei em- 
pawering them to manufacture motor vehicles. 

The Imperial Victorian Exhibition to be held at Crystal 
Palace, London, in May will comprises motor vehicle section, 
as it did last year. No entry fee will be charged. 

Hiram' S. Maxim, of flying machine tame, is at work on a 
gas engine, which can be regulated and reversed like a fiteam 
engine. He is also endeavoring to produce a light steam 
engine and ixiiler lor boat and vehicle use. 
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The Limger Motor Vehicles. 



G. Longer, a mechanical engineer of St Louis, Mo., is 
the designer of two different types of motor vehicles illus- 
trated berewitb. The one with the large drive wheel is 
the fint which he constructed, in this entrance is effected 
through the wheel or at the end of the wagon. As ihe 
wheel is seven or eight feet in diameter, obstacles in the 
road are easily surmonoted, and the inventor claims that 
ther* is little need of springs on the body of the vehicle, 
spring seats being sufficient The large size of the drive 
wheel also permits of a high speed without endangering the 
rubber tires. 

The body of the wagon is supported on the inner rim of 
the hubless wheel by means of rollers, whose si» depends 
upon the speed the wagon is intended to run. The rollers 
are on ball bearings. By means of a friction clutch the 
motor shaft directly engages in the beveled rim or rib of the 
hubless wheel, thus dispensing with iutemediate gears or 
sprocket wheels and chains. This clutch is manipulated by 
a lever. Each wheel is controlled by a separate lever at 
the side of the driver's seat The wagon can easily be made 
to turn by applying the power to one wheel and braking 
the other. The same lever, after releasing the friction on 
the wheel clutch, will set the brake shoe. 



In this construction a reversible motor is necessar^-, the 
reversing being done by the driver's foot. 

Mr. L anger's second idea of a motor vehicle calls for wheels 
of the usual size, the drive wheels being placed either in front 
or in the rear, according as the bulk of the weight is (jarried 
in front or in the rear. Each of the two large wheels has two 
concentric channeled rings fastened on its spokes or in any 
other suitable way. Between the two grooved rings [the gruove 
to be beveled) the friction disc on the end of themotor shaft 
runs on a fea'.ber. The wheels are by the device shown in the 
drawing shifted, so as to bring the friction disc in contact 
either with the outer or inner rim, reversing the motion of the 
wagon. Two levers are used here also, one on each side of 
the driver. The wagon is turned by moving the levers in op- 
posite directions. The trailing wheels are on a specially de- 
signed tmck. The friction driving discs have a side play on 
the feather on the ends of the motor shaft. By a peculiar 
method of shifting it matters not how much the wagon body 
may rock ; it will not inieriere with the applied friction, or in 
other words, it makes no difference how much swing is in the 
body the amount of frictional contact will remain under all 
conditions the same. This invention dispenses with a reversi- 
ble motor. A patent is said to have been granted on it Feb. 
27, 1897, but is not yet issued. 

Mr. Langer has another application pending on the con- 
struction of a third wagfon. of which he promises particulars 
later, as also of a new rotary gasolene motor which he has com- 
menced to build. 




TRANSMISSION DETAIL. C. LANGER, ST. LOUIS 
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SECOND DESIGN OF G. LANCER. 
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The Annual Sportsmen's Exhibition. 



Tbe Sportsmen'a Ezhtbition. held at Madison Square Gar- 
den. New York City, early in Harcb, showed a marked ad- 
vance over that of the previous year in launch and marine 
motor exhibits. 

The eihibiiors in this branch were the New York Yacht, 
Launch & Engine Company, New York City ; the Pennsylvania 
Iron Works, of Philadelphia; the American Motor Company, 
New Vork; tbe Daimler Motor Company, Stein way, L. I. ; the 
Marine Vapor Engine Company, Jersey City, N. J. ; the Gas 
Engine & Powur Company, Morris Heights, N, Y. ; the Man- 
hattan Manufacturing Company. New York, and W. H. 
MuUins. Salem. O. 

The New York Yacht. Launch A EngineCompany'seihibit 
consisted of an i8-foot lauiicb propelled by a two-bp Wing gas 
motor, a rowboat. ana a aa-hp Otto marine motor, for which 
this company a::t« as a^nt in New York. 

Several "Globe" gait englnas and a launch fitted with the 
same power were on view at the stand of the Pennsylvania 
Iron Works. 

At the stand of tbt American Motor Company the showing 
was quite varied, consisting of R five-hp marine motor, a four- 
hp and <}i-hp stationary motor, a portable boat motor, full 
rigged to apply to the stem of a small boat and a lo-foot boat 
fitted with a phosphor bronze motor of i>i horsepower. A 
novelty which attracted a great deal of attention here was a 
reversing mechanism for hoeA motors, which was very simple 
and compact. 




The Daimler Motor Company showed one of their handsome 
32-foot launches a new model motor carriage from tbe parent 
works of tbe Daimler Company, in Cannstalt, Germany, and 
a stationary kerosene motor. 

The Marine Vapor Engine Company, had tbe most exten- 
sive stand at the ezhibitioa, large enough to accomodate four 
of their Alco Vapor launches of various dimensions, A motor 
was also shown separate and the management of it fully ex- 
plained to visitors. 

Two naphtha launches constituted the exhibit of tbe Gas 
Engine and Power Company, and W. H. Mullins, manufac- 
turer of manganese bronze, aluminum and galvaniied steel 
small boats, showed a number of bunting boats and yocbt 
tenders, with which he is now prepared to famish motors. 

The Manhattan gas, gasoline and kerosene engine, placed 
upon the market for the first time, at this show, is claimed to 
be the direct result of experience gathered during a period of 
IS years in the designing and manufacturing of gas engines 
from I to aso horse-power. It is of the Otto cycle type. The 
ignition, which is electric, is accomplished by a touch and 
break away of the contact points. The shaft is a steel forging 
and runs in oil, contained in the base of the engin*. The 
bearing throughout and connecting rod are of phosphor 
bronze, scraped to a t>earing. Tbe wrist pin is hardened steel. 
The valves are of the poppet type, positively actuated by 
hardened steel cams. There isa sensitive governor, to prevent 
racing. 

For launch use, a universal coupling is introduced between 
the euging and propeller shaft, to eliminate the friction which 
is bound to occur, should the engine keelsons warp, and throw 
the shafts out of line. There are also ball bearings, to take 
the forward and reverse thniats. 

For reversing the boat the i, i and 4 horse engines are 
equipped with propellers whose blades may be reversed, so that 
by simply shifting them, tbe boat may be driven in either di- 
rection, the engine running all the while in one direction. 

Tbe cut shows tbe 2 hoise-power engine complete, tbe 
weight of which is said to be 17s pounds. 

The Manhattan engines are manufactured by the ManhAttan 
Manufacturing Company, of New York. 



Another Race at Providence. 

The management of tbe Rhode Island State Fair Associa* 
tion announce that they intend to hold motor carriage races at 
Narragansett Pork. Providence, R. 1. on Sept. 6, 7. 8, 9 and 
TO. The rules governing the contest arenovv under advisement. 



The first issue of my •■ want ad." put mi 
wiib a large number of manufacturers both in the United 
Slates and Europe. In fact. I do not think that any manu- 
facturer of importance has not written me in answer to my 
■■ad." in The Houseless Agb. N. Escalante v Pk<in, 

MERiitA. Yu<;aTa>. Manager of Kaiiways. 



U.\NI1ATTAH CAS UHGINB. 



. . , JOIN THE . 

AneRIGAN noTOR LEftSaE. 
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A Chappie and a Horseman Try the New 

Horseless Carriage . 

*^New York Journal.) 

In search of a new sensation not inconsistent with a proper 
observation of Lent, I went yesterday and rode in a horseless 
carriage. I don't regret the experiment After the first flush 
of the thing, and barring the familiar aspect ot the dashboard, 
the harness and the horse, it was. not unlike riding in an ordin- 
ary hansom, for all the carriages in the place that I went to 
are built on the hansom plan, which is to say that they are 
the homeliest vehicles that were ever invented. 

But it is in that first sensation that you get your novelty. It 
is as though you were being served with a ** high ball,'* with- 
out the ball. There is a sense of incompleteness about it. You 
seemed to be sitting on the end of a huge pushcart, propelled 
by an invisible force and guided by a hidden hand. 

There is also a seeming brazenness to the whole perform- 
ance. I dreamed once that I walked down Fifth Avenue in 
my pajamas in the full tide of the afternoon promenade, and I 
almost died with shame before I awoke. Yesterday . I had 
something of the same feeling as I sat there and felt myself 
pushed forward into the very face of grinning, staniig and 
sometimes jeering New York. But it wore away after a while. 
Gradually I felt that I did not need the protection of a horse 
in front of me. I returned the wicked glances of the bicycle 
ladies on the Boulevard, and when I got back to Fifth. Avenue 
I was almost as much at home and felt almost as devilish as 
the other chappies whose faces were glued to club windows, 
and whose eyes weie riveted on the beautiful river of feminin- 
ity that sweeps in counter currents along otft- main thorough- 
fare of fashion. 

The fellow who sold me the horseless carriage said that there 
was no call for such vehicles from the clubs, a statement that 
I do not doubt. Your club chappie likes novelty, but he doesn't 
want the whole world to watch his indulgences in that direction. 
He has a reputation for conservatism that he must preserve. 
He will ride in a horseless carriage by and by, but it will be 
when to do so will attract no more attention than to ride a 
bicycle. I know two or three chappies who have tried the 
horseless carriage, but it has been after dark and along streets 
where the electric lights were not too bright. 

I believe that I am the first representative of dudedom who 
has ever ridden in a horseless carriage in the garish glare of 
day. I congratulate myself that I survived the ordeal. At one 
time I thought the nasty little boys who throng the unaristo- 
cratic avenues where I went first to avoid my acquaintances 
were going to stone me. They ran after me and hooted and 
cast pebbles and otherwise evinced derisive hostility to such a 
degree that I begged the motorman to make haste to the 
Boulevard where I hoped to find protection among the many 
other strange and curiou*^ things that swarm there ou wheels. 
I was right. Only the horses paid any attention to us on the 
Boulevard. Elisha's chariot of fire wouldn't create the slightest 
ripple of excitement on the Boulevard. 

On Fifth and Madison Avenues surprise was expressed by an 
aristocratic elevation of the eyebrows, except among my per- 
sonal acquaintances, whose startled faces indicated their fear 
that 1 had gone mad. The horseless carriage will have to be 
improved before it becomes popular in chappiedom. There 
must be some sort of a guard in front to keep clubmen from 
tumbling out on their way home after 3 a. m. There must also 
be some sort qC ^ spr^n for Summer night driving in the Park. 



As the vehicle is now constructed there is altogether too much 
publicity about it. The chappie's dearest prerogative is his 
privacy and he is going to preserve it, horse or no horse. 

Chollv Knickerbocker. 

Cholly Knickerbocker may like it, for it certainly catches the 
eyes of the girls, and it may perhaps suit the other chappies, 
or even the hardened frequenters of the bargain counter, but 
— and this is a most important " but "—I do not think the 
motor cab will ever be anything more than a fad. New York 
is a blase city, and already, except where fashion reigns, or 
the other extreme, the tenement house population, holds sway, 
the horseless cab attracts little or no attention. Still, in its 
present usual form -that of a hansom cab sawed off short of 
the dashboard and stuck on in front of a truck — it g^ves the 
occupant a hopeless sensation of being perpetually shot through 
a chute, with the pleasing possibility of being utilized as a 
battering ram in a collision with a cable car or a runaway 
team. 

There is absolutely no comparison between the exhilarating 
thrill of driving a fleet footed trotter or stylish stepper and the 
sitting cooped up at the mercy of the individual who is in 
charge of the electricity. Electricity, by the way, is the motive 
power generally used for these automobiles, and the only power 
that has been used here for the hansom cab style of convey- 
ance. This leads up to a point that is quamt. The horseman 
knows that his horse has a limit of endurance, but he also 
knows that the animal's powers can be husbanded if necessary. 
On the other hand, when you start for a trip — it can scarcely 
be called ride or drive— in a motor cab. you have to order your 
stored electric force to suit the length of your journey. The 
which might be rather awkward under such circumstances as 
missing your way on a country road. 

Another point that provokes a smile, even from the trussed 
trave ers on a horseless hansom — for one needs to be under- 
size:: to fit them as at present constructed — it i<« that wheelmen 
seem to dislike the apparatus even more than horses. The 
horses, especially when they are well-bred trotters, regard it 
ratjer curiously, but on the whdie contemptuously; but in the 
bosom of the average cyclist it seems to arouse derision, scorrj 
and contempt. An occasional cab horse, doing his level best 
under the lash, may not see the strange machine till close to 
him, and in the excitement of the moment endeavor to cut a 
somersault, but as a tule the New York horses are already ac- 
customed to this new, strange thing, especially thdse that 
would ieem most likely to be scared, the well- fed occupants of 
private stables. The wheelmen sneer at the contrivance, spurt 
by it to show their contempt for its traveling powers and then 
slow up again to get another chance to cast a glance of unaf- 
fected disgust. 

Viewed simply and seriously as a means of locomotion, the 
irotor cab has fewer disadvantages than would .seem probable 
at first sight. When I had the pleasure of appearing before, 
the public side by side with Cholly Knickerbocker the cab was 
certainly carrying top weight — some 425 pounds. Some ex- 
cuses might therefore have been made for it, especially as the 
weight in front was not counterbalanced by any great avoirdu- 
pois on the part of the — engineer, jehu, driver, electrician or 
whatever one should call the man in charge. Nevertheless, the 
cab was well under control, stopping or slowing without delay 
or spurting along directly it was called upon. It ** steered" 
well, too; nor were ruts, holes or car tracks any apparent ob- 
stacle, the driver having to take no greater care to avoid them 
than he would h^ve if he haci h^d a horse between the shafts. 
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The chief trouble with the motion of the csb is that on 
smooth going, such hs aspbalt. the thick mbber tiren do not 
give sufficient fulcrurn to keep the vehicle moving steadily. 
The consequence is what would be called " weaving" in a 
horse, an irregular wobbling from side to side. This is not at 
all apparent on cobblestones, and over these there is far les.s 
jarring than would be expected. 

Still, whatever merits these motor cars may have, it is diffi- 
cult to imagine that they will ever hold the affection of any 
one who ba.i ever sat behind a tree-going roadster. 

Francis Trevklvan. 



Kind Words from Distant Lands. 



1 like your journal. It I 
become a popular paper. 



Near New Plvmou- 



W. J. V. Hasluck, 

The Nettles, Bell Block. 
, New Zealand. 



I am too ranch pleased with vour paper to miss a single num- 
ber of it. F. V. A. UE Stuers, 

Sugar Factory. Near Kemaugleu. 
Tagal, Jav.v, Netherland, India. 

We think your journal one of the most interesting yet pub- 
lished in respect to motor carriages. 

Angi.o-French Motor Carriage Co.. Ltd., 

(Digbetb) Birmingham, England. 



The Grant Koiler Bearing. 

The patent records sh;tw great activity now in that branch 
of invention pertaining to anti-friction bearings for bicycles 
and vehicles in general. One of the most noteworthy results 
of this activity is the Gran t roller bearing, which is now being 
placed on the market by the Rubt«r Tire Wheel Co.. Spring- 
field. O. The principle of this new bearing, as will be seen 
trora the cut, bears a close resemblance to the conical rolls al- 
ready successfully employed in bridge engineering. 

The manufacturers claim for it simplicity, ease of adjust- 
ment, strength, durability and freedom from end thrust. 
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Experiments with Ignitors and Vapori- 
zers. 

Editor Horseless Age. 

Dear. Sir: Vour very interesting paper is looked forward to 
every month, especially the articles contributed by those ex- 
perimenting on hydro-carbon motors. 1 have been experi- 
menting on these motors for about three years, and it is to me 
the most fascinating work I have ever undertaken. 

About a year ago, being aware of the diEBculties and draw- 
backs of electric ignition for internal combustion motors, 
especially in the hands of the inexperienced. 1 began experi- 
menting on hot-tube ignitors suitable for high-speed two .ind 
four-cycle motors. After a number of experiments, the de- 
tailf and disappointments of which I will not describe, 1 
devised a poppet valve, leading direct into the inlet of the 
hot tube. This valve is actuated by a lever, the lever by a 
plunger, and the plunger by the piston On the outside of the 
cylinder head is a yoke. Where Ihe plunger passes through 
the cylinder head is a stuffing box; above this and inside the 
yoke is a spiral spring, which forces the plunger down, closing 
the valve after the piston raises the plunger. This device 
shortens the inlet to the hot tube to the thickness of the cylin- 
der bead, but I drop the opening a little t>elow the head, so as 
to get well down into the charge to be ignited; the piston 
being on the slowest part of its travel when striking the 
plunger, there is no shock, but the valve opens and closes 
without any pound or noise. I have run a motor as high as 
700 revolutions per minute without raistires. To adjust the 
head of the valve there is a cap and jam nut on the lower 
end of the plunger, the proper lead in order to get the full 
power of the engine, being about one-eighth of the rev- 
olution. 

All the parts are made of cast steel and I find after steady 
running are not affected by heat. This igoitorcan be attached 
to any molor, either two or four cycle, and is very smooth and 
positive in aclion. as it is not dependent on eccentrics or cams 
for its motion and never gets out of adjustment 

1 have also concluded a series of experiments with a vapor- 
izer in which the gasolene flow is controlled by the suction of 
air. After I have my gasolene valve thoroughly regulated the 
motor maintains a steady speed. When the engine stops the 
gasolene is shut off. there being no possibility 
of an escape of gasolene through forgetting to 
close the valve. 

The tendency seems to be to build motors 
too light. They should be heavy enough to 
wear well and withstand the strain of the ex- 
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The Krleger Electric Carriage.. 

At a recent meeting of the SociSl^ des Eleclriciens, of Paris, 
M Kricger read a paper on a number of electric vehicles he 
has been eiprrinienling with, among them two for ptiblic 
service, one of whicb is here shown. 

For his first camai{e M. Krieger took an onlinary horse 
carriage such as is in use in the streets of Paris, and applied 
an electric motor to each of the tore whe- Is. To the armature 
stiaft of each mjtor is attached a pinion with helical teeth 
eng^ing with a similar wheel rigidly attached to the c'lrres- 
l>onding driving wheel The ratio of gearing is as one to ten. 
The field magnets of the two molurs are coupled in series, 
and the two armatures in parallel. The use of an indepen- 
dent motor to each dnving wheel enables the steering to be 
effecte'i electrically. For instance, if the armature of the 
motor on ihe inside of the curve itisde-ired to traverse be 
short-ci.cuited, the fore-eamage will turn to that side. The 
short circuiting is brought abuut by means of a special com- 
tnutator arransjed for this purpo-e. The fore carriage turns to 
an angle equal to that made by the steering handle. Hand 
steering gear of the usual type is also lilted to ttae carriage. 



plates per element. The capacity being 450 ampere-hours 
about 15 ampere. hours per kilogramme of plates ii obtained. 
The ebonite cells are protected by thin oak boxes. A layer of 
special luting is poured on to the surface of the liquid of each 
cell. This compo.silion, once dried, performs the function of a 
(bin sheet of slate, sealing the cell hermetically, and prevent- 
n g splashing over, which is one of the serious drawbacks in 
the carrying of accumulators by road. Two motors of 150 
kilogrammes, running at an angular velocity of 600 revolutions 
per minute, give a ma:timum couple of 13 kilogrammes, the 
normal couple being t.5 kilogrammes. The rale of discbarge 
of the accumulators is from 60 to 80 amperes, at 30 volts on the 
level, at a mean speed of six to eight miles per hour, and the 
ame speed can be maintained over ordinary gradient'. W ith 
a load of five passengers this carriage has run 40 miles at an 
average speed of seven miles p>er hour. It has also covered a 
dislaneeof 15 milesin the suburbs of Paris at an average speed 
of sii miles per hour. 

M. Krieger is having constructed an ordinary brough im 
with two seats, which is to travel 75 miles »iihout r< charging 
and is to weigh only 1,723 pounds 350 of which are for home 
new accumulators, the name of wbich M. Krieger does not 
divulge, a single charge being sufficient during the night. 




The second carriage was made by transforming a cab be- 
longing to the Compagnie I'Abeille, It weighs 1,535 pounds, 
and has taken trips of 10 miles without recharging the battery 
of Fnlmen accumulators, which in itself weighs 62S pounds. 
M. Krieger very naturally points out that the ancient build 
of the carriage, constructed ten years ago, tor horse traction, 
shows his system at a disadvantage, owing to the great strain 
on the fore-carriage, which was not designed for sucb a 
purpose. 

Another carriage, especially constructed for electric traction, 
weighs when empty 4.144 pounds. This includes the weight 
of the fore-carriage, which is 3,593 pounds, and it is possible 
to traveladistanceof 50 miles without recharging the batteries, 
This battery, especially designed by M. H. Meynier, commer- 
cial agent for the Julien accumulators, has a capacity of 450 
ampere-hours, with a total weight of 1.410 pounds. It consists 
of 16 cells, each weighing 33 kilogrammes, and enclosed in an 
ebonite case having three compartments. Each compariment 
contains 13 plates, t}i millimetres in thickness, that is to say, 39 



British /lotor Syndicate Shareholders 
Sue. 



The ^M/omc/fr states in its latest issue: "The action by the 
subscribers to the British Motor Syndicate is progres-iing as 
rapidly as legal procedure will permit. The actual plaintiff is 
Mr. Malcolm Wagner, the defendants being the British Motor 
Syndicate, Mes.-rs. Harry J . Lawson. Thomss Huraber, H. H, 
MuUiner, Prince Ranjitsingti, Lord Norreys, and Thoma? 
Robinson, all directors of the Syndicate. The writ, issued on 
Feb. 17. will be supported by bir Edward Clarke as leader. 
The plaintiff claims to have his name struck off the register of 
shareholders, and also asks for damages and the return of 
moneys which he was induced to subscribe through alleged 
misstatements in the prospectus, Mr. Wagner is nominally 
the only plaintiff, but we understand bis expenses will be 
divided among a number of subscribers who are in the same 
unfortunate position as himself, this being practically a test 
action which will govern the rest of the sul>scribers' rights." 

It is also reported Ihat a like movement is on foot among the 
shareholders o£ the Great Hornless Carriageless Company. 
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Western Invention. 



UNIQUE ENGINE FROM WHICH THE (IREATKST RESULTS ARE 

EXPECTED. 

An invention which promises to revolutionize horseless car- 
riaf^es and flying machines, so far as motive power is con- 
cerned, was exhibited at the foot of Bremen avenue yesterday 
afternoon. It is the invention ot Peter Hersel and James But- 
trell, and. with the aid of James S. Reardon, of the Reardon 
Glue Company, it has been perfected. 

The engine is unique in many ways. In the first place, it 
occupies but little room, the floor space taken up being only 
4 feet in length by 6 inches wide. The engine exhibited 
yesterday took up only this small space, and weighed only 
400 poT'.nds while it furnished 25 horse-power without any ap- 
parent effort. A dynamo of 100 voltage, which has required 
an 1,100 pound To-hp engine to run it, was started and 
kept at this figure without the least difficulty, not only fur- 
nishing the power for the motor, but lighting through it the 
glue and hair factories of J. S. Reardon. which extends over 
two blocks. This experiment wa^ made while the engine was 
on an insecure basis, and in such a position that it was notcjn- 
sidered safe to run the engine at its highest speed. Still, a 
speed of 1,800 revolutions a minute was attained with a (;o- 
pound. steam pressure, and the exhaust is so small that it is 
evident that a much smaller pressure would produce the same 
power without change in the mechanism. 

The wonderful part of this engine is that it does away en- 
tirely with the connecting rod. and has no back pressure in the 
steam chest. The pressure works direct from the piston on to 
the fly-wheels, and there is, therefore, no loss in the exhaust. 
The cylinder is only a s-inch bore, and the stroke is but 4 
inches, but the double cylinder pressure from the centre creates 
a vacuum which forces the piston back by atmospheric pres- 
sure. The inventor claims that he can make a similar engine 
which will weigh only too pounds, and yet be capable of pro- 
ducing 15 horse-power with less than 40 pounds of steam. If 
this is true horseless carriages and flying machines are only a 
question of time. 

In ordinary machines steam enters the chest at two points, 
forcmg the piston rod back and forth. Here the inventor has 
utilized the high revolution to push the piston back into the 
chamber by its speed alone. The engine really comprises a 
double cylinder, thus using the steam which usually becomes 
exhaust to force the extra piston out. A new Ptyle governor, 
on which a patent has been issued is, of course, the main fac- 
tor in the utilization of this power wasted in ordinary engines. 
It renders the exhaust very small, a fact which is of great im- 
portance for horseless carriages, as in such vehicles now it is 
the exhaust which frightens horses on the streets. Doing 
away with the connecting rods also saves^the use of oil on the 
slides, and the fact that two pistons are used in the one cylin. 
derdoes away with all the pounding, the pressure being all 
one way, and this in turn does away with packing the box. 
Owing to the compactness of the engine there is no pounding, 
and the rotary valve, which can be used with success only on 
a double cylinder expansion, prevents the gathering of water 
in the cylinder. 

Owing to the peculiar construction of the engine the owner 
may run one belt or four, as is best suited for his business, 



and the fly-wheels are easily interchangeable, according to the 
amount of power and the number of belts desired, while the 
speed will increase as the size of the steam entry is increased 
and the number of directing forces are les«ened. The engine 
is especially adapted to light work, such as dynamo driving 
and in horseless carriages, and, on a lighter scale, is expected 
to be of great use in locomotive service, as the steam exhaust 
wasted in a locomotive is great. This exhaust may be used to 
nearly double the power of the engine. — 5/. Louis Globe- 
Democrat. 



The Roots •* Petrocar." 



Under the above somewhat ambiguous name. Roots & 
- Venables of London, Engliand. are manufacturing a light 
vehicle o< bicycle ccnstriiction, employing kerosene instead of 
gasolene as a motive fluid. 

The single-cylinder motor is attached to the back axle. The 
frame is of cold- drawn steel tubing and the front wheels, 
which are attached after the manner of the front wheel of a 
bicycle, are connected together by links so that they may be 
operated by one handle. 

The tubes of the frame are used to convey the water from 
the motor to the water tank, which is placed between the front 
wheels. The large radiating surface thus obtained cools the 
water so rapidly that a small quantity suffices. 

Elliptical springs support the body of the carriage and the 
wheels are fitted with heavy pneumatic tires. 

The motor, weighing about 135 pounds, without flywheel, 
develops three ho'se -power, running at 550 revolutions per 
minute. Instead of gear wheels a silent chain is used to oper- 
ate the valves, making the motor almost noiseless. 

Tee motor measures off a certain fixed quantity of oil for 
each working stroke. This is mixed with air, and both are 
simultaneously heated and mixed by passage together through 
the vaporizer, whence they pass into the cylinder. The return 
stroke of the piston compresses the charge into the red-hot 
platinum ignition tube, which fires it, thus effecting the work- 
incT stroke. The crank pin is entirely enclosed, and all lubri- 
cation is automatic. The motor requires no attention so long 
as it is supplied with oil, except that the cooling water requires 
renewing after four hours' run. The carriage for two persons, 
as illustrated, with a three horse-power twin-cylinder motor, 
is fitted with chain and friction clutch gear to drive it at about 
twelve miles per hour. The carriage for four persons is geared 
to travel at about eleven miles per hour. 

In the plan of the carriage shown, A is the cylinder, B the 
crank shaft, geared to the wheel E by means of the silent 
chain, this wheel being on the rotating valve shaft //, which 
is made large enough to transmit the power either by the chain 
on the small pinion J), or the larger one C either of which is 
thrown into gear by means of a clutch at L. 

The oil supply is at O, and the vaporizer at V. /\s the foot 
lever commanding the brake, and a vertical lever enables the 
driver to throw the motor in or out of gear, or' to give the car- 
riage one or the other speed. 

In the first illustration, which shows the outward appear- 
ance of the " Petrocar," a case which covers the working parts, 
is removed for the moment to make the arrangement of the 
machinery more plain. — T/te Autocar. 
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Messrs. Philipson and Toward's No. i 

Steam Carriage. 



On the last Saturday in February there was a semi- private 
assembly at the carriage building factory of Messrs. Atkinson 
& Philipson, Newcastle, to inspect a new mutor-carriage, 
locally invented, designed and built, and, as to parts, patented 
and registered. The new autocar is the joint production of 
two well- known Tyneside firms — Messrs, Toward & Co., 
engineers. St. Lawrence, and Messrs. Atkinson & Philipson, the 
eminent Newcastle carriage manufacturers. The later firm 
have supplied the carriage and wheels and the former the motor. 
Tbe joint production is a smart wagonette, well designed and 
of compact appearance, while the motor is apparently equally 
satisfactory, and in actual trial in the yard gave promise of 
performing efficiently on the road. As the first productof its 
designers and builders, however, it was interesting mainly as 
giving a concrete illustration of the ideas which will probably 
prevail for some years in regard to the new mechanical road 
1 'Comotion. In th<' north of England there have not 
been many motor-cars seen in public at all, and the 
majority of those that Northumbrians have had an 
opportunity of seeing in public have not been such 
as to inspire much confidence or hope for the future of motor 
traffic they have been chiefly gosolene motors of French or 
American pattern and manufacture, and have been u*jpleas- 
antly odoriferous. For the purposes of French autocar com- 
petitions, oil seems to have been a greater favorite than steam 
as a motive power, electricity not yet being a practical com- 
petitor; but in England the gasolene motors ht^ve not found 
so great favor as steam is likely to receive when the numerous 
inventors who are busy with steam road carriages show what 
are the capabilities of the older power. Messrs. Toward & 
Co.— there are three partners who have interested themselves 
in the design of the motor exhibited, and one of them, Mr. 
Meek, is a fairlv old hand at the game, for he n^ade for himself 
lo years ago a very workable steam tricycle — and Messrs. At- 
kinson and Philipson have designed a very strong and neat 
frame for their autocar, all the parts of which ate admirably 
fitted for their purpose. Instead of taking a normal carriage 
or trap and storing the motor somewhere abqut it, they have 
taken the motor and built tbe carriage roun^ it. Mr. John 
Philipson, and h:s two sons, Mr. Wm. and Mr. John Philip- 
son, ar« adepts in their art, and, while not abandoning the old 
principles of carriage construction, they have designed 
a special framework which admirably supports the 
motor, while at the same time carrying passengers 
somewhat after the style of a four-wheeled dog- cart or wagon- 
ette. As to the motor, no one who saw it at work could doubt 
for a moment the immense preference it must possess, other 
things being equal, over any kind of oil motor. Smoothness 
of motion, absence of vibration and smell, and simplicity of 
handling were at once evident. Probably something else than 
the rubber- tired wheels will be required to save the motor 
itself from the effects of the shock and concussion of rough 
roads, and perhaps in future carriages a similar arrangement 
of springs to that which protects the body of the carriage will 
be fitted to the motor. In the carriage now made the fuel used 
is coke, but the intention Is to employ petroleum. The boiler 
is af the water-tube type, and super-heated steam is obtained 
somewhat after the same style as in the Serpollet generator. 



thus dispensing with ordinary boiler fittings, such as water 
gauges, valvt's, air gauges, thermometers, etc. Before start- 
ing the furnace Is lighted, and the boiler tubes — which, how- 
ever, are not flattened, as in the case of tbe Serpollet genera- 
tor — arranged spirally, reach a red heat. A hand pumpjs em- 
ployed to force into the boiler just sufficient water to supply 
the requisite amount of steam — which is instantly gener- 
ated^and. when once a start is made, the water is 
pumped automatically in fixed quantities into the 
generator. From the time of lighting the furnace steam 
can be got up in about 20 minutes. Once the furnace is going, 
however, a few seconds' pumping suffices to start the engine. 
The engine is of the compound type — the two cylinders being 
placed on each side of the boiler between it and the hind 
wheels — and drives a shaft from which tbe power is communi- 
cated to the axle of the rear wheels by a roller-chain of bicycle 
pattern. Here a very ingenious differential gear is fitted. 
The engine is three horse-power, and the weight of the whole 
carriage, motor included, is considerably und< r 10 c wt , so 
that it doe<; not err on the side of excessive weight. The en- 
gine works at a pressure of about 140 pounds, and a speed of 
12 or 13 miles an hour, it is estimated, can easily be main- 
tained. The driver has few complications to attend to; once 
a start is made, the machinery runs automatically, with none 
of the multitudinous handles and levers to be turned that are 
found on some motor-carriages. The one lever for turning on 
steam regulates the speed of the carriage to a nicety, and the 
steering-handle action on the fore-carriage and the foot-brake 
(which it is intended to su])plement by a screw brake) acting 
on both driving wheels are the only things to claim his atten- 
tion. A very clever arrangement permits of stoking from the 
top of the boiler case, without losing heat; in fact, 
all the details have been thought out with great in- 
genuity. The trial was only an initial one, but it 
showed enough to demonstrate that Newcastle has at last 
what promises to be a very efficient autocar, serviceable for 
both town and country use, for rough roads and smooth, for 
hilly districts as well as level. It would serve for purposes of 
pleasure as well as for commercial uses, and, what is of the 
greatest importance, is not apt to get out of order, while it is 
simplicity itself to manage. The inventors and makers are to 
be congratulated upon having been the pioneers on Tyneside 
in the manufacture of autocars, and upon having at their first 
attempt turned out so satisfactory a machine. It needs im- 
provements in detail, but we feel sure it is all right in the 
main. — TA^ Automotor. 
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Engineer'' i,ioo Quinea Competition. 



On March 31, when the entries for the "Engineer" 1,100 
guniearoad carriage competition closed 71 had been enrolled. 
It has been decided not to publish the names of the entries, 
however, until the vehicles are delivered at the Crystal Palace, 
on or before May 24. 

The terms of the competition and the different classes of 
vehicles eligible will be found on page 9 of the May, 1896, 
number of The Horseless Age. 

Under Class A 25 entries have been made; under Class B, 
21 entries; under Class C, 15 entries; under Class D, 2 entries, 
and in the Supplemental Class, 8. 
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Recent Hotor and Gas Engine Patents. 



577.716- Motor Vehicli.-'\Ay!fi& Brown, Sawkill, N. Y. 
Filed Jan. 16, i8q6. Serial No. 575.673. 

577.536. Oil Engine. — Armand Peugeot, Valentigny, 
France Filed July 39, 1896, Srrial No, 600,914- Patented 
in France Feb. 6, 1S95. No. 244,915; and in England May zi, 
1S96, No. 11,076. 

577.5' 7- Gat Engine. — Luther H. Wattles, Providence, 
R, I.. assiKnoT by direct and mesne assignments of tbree- 
lonrtbs to William B. Sherman, same place, and Byron C. 
Davis, Brooklyn. N, Y. Filed Dec. 7, 1895. Serial No. 
571.337- 

577,77a. Motor Vrhicle. — Eben D. Cross. Chicago, 111., 
assignor of one-fo'.'.rlh to William P. Tattle, same place. 
Filed July 35. 1895. Serial No. 557.071. 

577.89S Hxpioiive Engine. — Jesie Walratb, Racine. Wis. 
Filed Dec. o, iSge. Serial No. 571,507. 

578,034. Vaporiser for Pelrottum Engines. — Oswald 
Bomborn, Magdeburg, Buckau. Germany. Filed May 23, 
1896. Serial No. 5iiS,733. Patented in Germany May ai. 
1896. No. 87,461. 

578,113. Gai Engine. — Lewis H. Nash, Soutb Norwalk. 
Cimn . assignor to tha National Meter Co , New York, N. Y. 
Filed June 17. 1891. Serial No, 396.561- 

578.a66. Oil. Gas or Like Engine.— WaXter Rowbotliam, 
Birmingham, England. Filed April 30, 1896. Serial No. 
589,776. 

578.651. Motor-Propelled Vehicle. — Henry G. Morris and 
PtdroG. Salom. Philadelphia, Pa. Filed July 6, i89fi. Serial 
No. 598,211. 

578,683. Ca/or/iifA.— George E.Tregurtha. Maiden, Mass. 
Filed April 39, 1896. SerialNo. 589.564- 

578.339. Propelling Device for Vehicles. — Frank Grutwr, 
Newark, N. J. Filed Feb. 39, 1896. Serial No. 581,323. 

575.377. Explosive hngine. — Jesse Walralh, Racine. Win. 
Filed Jan. 6, 1896. Serial No. 574,418. 

578,551. Vehicle Tiir^.— Charles E. Duryea, Peoria, 111., 
a<i.signor to the Indiana Rubber and Insulated Wire Company, 
Marion Ind. Original application filed Dec. j8. iSyi. Serial 
No. 416.308. Divided, and this application filed Juni.- 8, 1896. 
Serial No. 594.734. 

579.554- Gas Motpr.—^t^axA, W Blum, Cincinnati. O.. 
assignor o( one-half to John H. Strieker, Anderson, Ind. Filed 
Dec. 36. 1695. Serial No. 573.306- 

579,068. Hydro-Ciirbon Engine. — K6.-v:arA Merry, Spring- 
field, Mass., awignor of one-half to George D. Lytle, same 
place. Filed Feb. 8. 1S96. Serial No. 578,454. 

579.789. Gas Engine.— ?etei T. CofBeld, Dayton, O.. 
assignor to W. P. Callaban & Co., same plate. Filed Nov. 16, 
1896. Serial No. 611,310. 

S79.857- Rotary Engine. — Nicholas J. Vet ret and Thomas 
H. Mooney, Fine Bluff, Ark. Filed May 4, 18^ Serial No. 
596.178. 



579.860. Gas Engine. — OMver Colboiine, Chicago, III. 
Filed Dec. 13. 1895. Serial Na 573.o4=- 

579.890. Motor-PropelUd Vefiicle. —YLear^- G. Morris and 
Pedro G. Salom, Philadelphia, Pa. Filed June 30. 1896. Serial 
No 596,343 

579.931. Igniting Apparatus for Internal Combustion 
Engines. — George L. Woodeworth, Stanford, University, 
Cal. Filed May 13, 1B96. Serial No. 591,313- 

580.090. Gas or Gasolene Engine — James G. Lewis, Balti- 
more, Md., assignor by direct and mesne assignments to the 
Lewis Gas Motor Company, of Baltimore. Md. Filed July 39, 
1895. SerialNo. 557.471- 

580,173. Gasor other Explosive Engine. — Mildred Blakey, 
Pittsburg, Pa. Piled July 10, (896. Serial No. 598,637. 

580,301. Motor. — Andrew Wilson, Montreal, Canada, 
assignor of one-half to Thomas Kocking, same place. Piled 
June zo. 1896. Serial No. 596.330. 

580,343. Roller Bearing for K^-t/<r/«.— Arthur W. Grant, 
Spnngfield, O., assigucr to the Rubber Tire Wheel Company, 
same place. Fil^d Aug. 15, rSgs. Serial No. 559,358. 

580,387. Explosive Engine —GeoTge H. Ellis and John 
F. Steward, Chicago, III. Filed Dec. 36, 1895. Serial No. 
573.31a- 

580.444. Gas Engine. — Hurburl C. Baker, Hartford, Conn. 
Filed July 9. 189S. Serial No. 598.579- 

580.445. Motor Engine. — Francis G. Bates and Frank H . 
Bates, Philadelphia. Pa. Fileil Dec. 15, 1S96. Serial No. 
615.763. 

580.446. Petroleum Engine. — Dixon Best, Peterborough, 
C-inadn. Filed April 1, 1896. Serial No. 585.758. 

580.838. Rotary Engine. — Thomas R. Almond, DunwOtidie 
Heights. N. Y. Filed Nov. 7, '896- Serial No. 611,351. 

581,184. Device for Reversing Motion of Propeller 
Wheels, Etc — G.-iirge E. Tregurtba, Maiden, Mass. Filed 
April 39. 189S. Serial No. 589.565- 



Automatic Cylinder Oil Cup. 

An automatic cylinder oil cup, designed for gas engines, is 
now placed upon the market by Charles B. King, Detroit. 
Mich. 

This cop requires no attention, and begins to feed oil when 
the eng^ine is started and ceases to feed when the engine is 
stopped. It will be much appre- 






motor vehicles 
vbere nigbt runs are 
made, and also in all cases whrrc 
the motor is in a dark aud inac- 
cessible place. 

It is iii inches in diameter by 
3^ inches high and has no 
working parts to get out of or- 
der or became clogged with oil. 
Each cup is highly finished and 
weighs about one ponnd. They 
can be supplied in any quan- 
tity. 
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SPECIAL NOTICES. 

— -o— 
Ailv*rtlMBMits lasertad undttr this heading at $2.00 an iocb for 

ljMi«, payable In advance. 



VX/ ANTED.— Tlie Horseless Age.— Num- 
^^ bers 1, 2 and 3 of The Horseless Age 
(November and December, 1895, and Jan uary, 1896) 
will be exchanged for later or current numbers at 
the sender's option. The Horsei^ess Age, 216 
William Street, N. Y. 



A SUCCESSFUL INVENTOR AND DESIGNER 
'*' of Gas, Gasolene and Kerosene Motors, for 
stationary and road purposes, desires a situation in 
which he can have a moderate salary and an interest 
in his inventions! Address **OHIO,'* care The 

Horseless Age. 



/'^ AS and oil engine expert, with several years ex- 
^^ perience in the motor carriage business, wants 
permanent position. Write for particulars and ad- 
dress *• Y. M.," care The Horseless Age. 



A Splendid Opportunity. 

Mr. Joseph J. Kulage, of Kulage Place, College, near 
Blair Avenues, St. Louis, Mo., the inventor and patentee 
of the unique and interesting Motor Vehicle mentioned 
in The Horselhss Ag^. which vehicle in every vital point 
is believed to be superior to any style or typie of horseless 
carriage known, desires to build and uanuf acture his Vehicle 
at the earliest possible date, and being unable on account 
of bis present engagements t^ devote his entire time to 
said enterprise, would in connection wi h a desirable 
party or parties organize a corporation with a capital stock 
of S25,0O0, and subscribe for $10,000 or $15,000 ot said stock 
himself. The location of works in one of the Eastern 
States is considered preferable. 



U/ANTED CAPITAL— To build and patent a new power 
^ Transmission for Motor Wagons. Will he gladly used 
by all motor wagon builders on royalty; will give 40 per 
cent of patent. WESLEY KOUNS, Salina, Kans. 



WANTED. — Alow wheeled motor vehicle for a 
cripple. Address EDWIN COOMBS, Elmer, 
New Jersey. 



WANTED. —Bright man, with small capital or 
credit, to take electric launch privileges, in 
connection with electric railway, in the most prosper- 
ous maaufacturing community in America, on slack- 
water river; great chance for right man. Address 
'* S , " care The Horseless Age, New York. 



>i 



PARTY WITH SMALL CAPITAL, OR MANU- 
facturing concern, desirous of introducing its 
product, may learn of excellent opportunity to run 
horseless omnibus or wagonettes over short line, in 
community of nearly half a million and connecting 
prosperous electric railway routes. Address ** J 
care The Horseless Age, New York. 



FOR SALE —Double Cylinder Gas Engine, 2}4 
actual horse-power; weight, 130 lbs., $130; 
a two horse-power single cylinder, $110; some ex- 
perimental motors, $75 each; all guaranteed; enclose 
stamp for answer; photos, 10 cents each. A. D. 
STEALEY, 1480 23d Avenue, Oakland, Cal. 



FOR SALE. 

yHE EINIG STEAM CARRIAGE, SHOWN ON 
I page 19 of December issue of The Horseless 
Age, can be bought for half the cost to build. 
Address JOHN EINIG, P. O. Box 247, Jackson- 
ville, Fla. 



BOOK DEPARTflENT. 

The following valuable books on gas engines and kindred sub- 
jects will be sent to any address in the United States or Canada on 
receipt of the published price. For foreign countries in the postal 
union extra postage will be charged as specified in each case. 

A Prartical Treatise on the Otto Cycle Gas Engine, By WiUiam 
N orris, M. I. M. E. 

Price $3.00 

Foreign 3.35 

A Practical Handbcok on the Care and Management of Gas En- 
^tnts. By G. Lieckfeld, C. E. Translated by George Richmond, 
M. E. with instructions for running oil engines. Just issued, and 
having an extensive sale. 

Price $1.00 

Foreign countries 1.05 

Tkf Gas Flnfrinr. History and practical working. By Dugald 
Clerk. With 100 illustrations. New edition. lamo., cloth. 

Price $4.00 

Foreign countries 4.35 

Auto-tars^ Cars, Tramcars and S'uail Cars. By D. Farman. 
Translated from the French by L. SerrailHer. Preface by Baron 
de L. de Nyevelt. 23S pages, 112 illustrations, i2mo., cloth. 
Price $2.00 

A Tt'xt Book on Ga^s Oil and Air Engines: or Internal C mhus' 
Hon A/o or< Without Boiler.— ^y Bryan Don kin, 8vo., cloth. New 
and revised edition just issued. 

Price $7.50 

Gasy Gasolene and Oil Engines. — By Gardner D. Hiscox, M. E. 
1 reating principally on American makes of these engines. Fully 
illustratea. 

Price < 2.50 

Foreign countries 2.75 

IN PREPARATION. 

Elementary Treatise on the Gas Engine. — By Prof. Atkinson, o. 

th** Sohrt/^l of Terhnolnrrv. Gifisornw. Scotland. 



I am a great admirer of your journal, and hope it may pros- 
per and live long in^ the land. It is a step in the right direc- 
tion, and is bringing out practical ideas that might never have 
been developed. James B. Bray. 

Wavkrly, N, Y. 
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The Perfect Explosive flixture. 

The extract published in this issue, from a Ger- 
man technical paper, referring' to the experiments 
of Herr Petr^ano to obtain an instantaneous explo- 
sion in srg'as eng'ine, is most interesting. It proves 
tbat the attention now being* given to the explosive 
engine all over the world is bearing good fruit, and 
that the all-important subject of the combustion of 
gfases is approaching a satisfactory settlement. 
Herein lies the success of the gas engine. A per- 
fect explosive mixture, such as it appears Herr 
Petr^ano has obtained, eliminates at once many of 
the difficulties encountered hitherto. Even the cir- 
culating water in the jacket is said to have been 
dispensed with and an entirely odorless exhaust 
secured. A reliable ignition is certainly as neces- 
sary as the perfect explosive mixture, but the 
mixture comes first in or4er. 



Another Newspaper Yarn. 



The Grant Bramble epidemic is spreading. A 
New York daily recently published a ridiculous 
story, in which the names of Thomas A. Edison 
and the General Electric Company figured, and the 
statement was made that the latter were preparing 
to flood the market with motor carriages at $100 
apiece. Mr. Edison himself was represented as in- 
dulging in a great deal of loose and extravagant 
talk about motors and motor vehicles, but the most 
preposterous part of it is that in which the Wizard 
is credited with saying that '* a serviceable, light 
vehicle to carry two or even four persons can be 
made at a cost of from $100 to $125." 

Whether Mr. Edison ever said anything of the 
kind or whether his words have been garbled we do 
not know, but we do know that the statement is not 
true, and the pity is that newspapers of large cir- 
culation disseminate among the masses so much 
nonsense about mechanical and commercial matters. 

The incident would be unworthy of notice were it 
not that it affords another opportunity for re- 
enforcing this unfortunate truth. 



■ < ^> ■ 



The Providence Race. 



Thk announcement of another race to be run this 
Fall at Narragansett Park, Providence, will hardly 
be received with much enthusiasm after the experi- 
ence of last year. It will be remei&bered that no 
suitable provision was made for the reception of the 
vehicles, and that both contestants and visitors 
were put to great discomfort because of this omis- 
sion. The amount distributed in prizes was also 
considerably cut down through the application of 
the ^* rules of horse racing," rules which had not 
been mentioned in the published statements of the 
management. In view of these facts it would be 
wise for those who contemplate engaging in this 
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contest to insist upon a more definite understanding 
than was had last year. 



day's consumption, and is shown in the cut. — Scientific Ameri" 



can. 
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Iron Versus Rubber Ti 



Onk of our correspondents makes a comparison 
between iron and rubber tires for motor carriages 
and decides in favor of the former on the ground of 
their greater durability and cheapness. 

The tire question is a Very broad one as related 
to motor carriages, and our correspondent evidently 
fails to comprehend its full scope. The durability of 
the tire is not the only point to be considered. The 
durability of the vehicle is even more important, 
and no one will contend for a moment that the life 
of a vehicle is not prolonged by the use of rubber 
tires. If this is true of an ordinary horse vehicle, 
how much more so of a motor carriage which con- 
tains machinery in constant operation, and should, 
therefore, be relieved of shock and vibration to the 
fullest extent of modern science. In this aspect of 
the case the rubber tire becomes an absolute neces- 
sity for a motor carriage, and any one who adopts 
the iron tire instead must soon be convinced of his 
short-sightedness by the more rapid deterioration 
of the vehicle. Comfort, of course, is another strong 
point in favor of the rubber tire, and, so far as cost 
is concerned, it is sufficient to say that we do not 
look at first cost but at final results. 

A Semi-Traction Qasolene Engine. 

Thb illustration represents a novelty in traction engines, 
being a gasolene semi- traction engine, which was last month 
shipped to Yucatan, for running a stone crusher, and for use 
upon a tramway several miles long, upon which, however, it 
will be self-propelling in one direction only, having a tongue 
and attachments for hauling by team. It was built by the 
Charter Gas Engine Company, of Sterling, III. It has flanged 
wheels for use on the track, but the flanges are so low that 
they do not cut in very much when used on the road. The 
propulsion of the engine in one direction by its own power is 
effected through the sprocket chain connection of the main 
shaft with a sprocket wheel on one of the axles, as shown in 
the illustration. This engine has the general features of the 
Charter gasolene engine, which has been many years on the 
market, the use of gasolene direct from the tank being so con- 
trolled as to secure perfect immunity from danger of fire and 
explosion, while unaffected by changes of weather and tem- 
perature. The driving pulley is a friction clutch pulley, sim- 
ple in construction, and with means for taking up the wear of 
the clutch shoes, which are lined with hard wood. The ma- 
chine that is being operated can be stopped and started at will, 
while the engine continues to run. Mufflers for the exhaust re- 
duce the noise, so there is not as much as is made by the steam 
engine exhaust The gasolene tanl? has capacity for over ^ 



R. L. Morgan flotor Carriage. 

Ralph L. Morgan, connected with the Morgan Construction 
Co., Worcester, Mass , is the inventor of a motor carriage, 
just completed and herewith illustrated. 

All the wheels have ball bearings, thirty half-inch balls be- 
ing used in each wheel, and 2 j^-inch Hartford pneumatics at- 
tached to very stiff steel rims of the same make. Tlw spokes, 
42 in each wheel, are yi inch in diameter. The b^irings 
are claimed to be absolutely dirt proof. 

The rear axle which is in one piece is provided with clutches 
to regulate the wheels in turning comers. The front axle, a 
steel forging in one piece without a weld. Is pivoted at the 
wheels, steering being effected by means of a series of levers 
and bell cranka It is 1% inch square. 

The frame is made oi 1% inch 18 gauge carbon steel tubing, 
and is of the well-known truss design. On this frame rests 
the motor, speeding gear, oil iind water taaka This ooofllroe- 
tion the inventor considers of great advantage for the follow- 
ing reasons: 

First : The weight of the carriage is brougfat low down, 
thus preventing tipping over. 

Second : Vibration of the motor is not transmitted to the 
rider, easy springs being interposed between the frame and 
body. 

Third : Motor and tanks are exposed to the air, thus tending 
to some extent to keep them cool. 

Fourth : Every part of the machinery is easy of access. 

Fifth : Only four nuts need be unscrewed and then the 
body may be lifted entirely free from the frame, all of which 
can be done in five minutes. This operation is not necessary 
for ordinary cleaning up, but only when it is desired to re- 
move part of the motor, etc. 

The motor, a five actual horse-power, is of special design for 
the place, having been made as light as good judgment would 
allow. It is of the vertical type, single cylinder, aad runs at 
400 revolutions. 

The speed changing device is also of unique design, as there 
are no gears to come out of mesh, and therefore no teetfa are 
broken. The power is transmitted from the countershaft to 
the rear axle by sprocket and chain, the sprockets being five 
to one. The chain which is extra heavy and of special design, 
was made by the Boston Gear Works. 

The speeds are three, two ahead at ten and twenty miles per 
hour, and one backward at three miles. 

The galolene tank holds five gallons, which is enough for a 
ten-hour run at full power all the time. 

The water tank holds enough to keep the cylinder cool at all 
times, the size having been arrived at only after a number of 
experiments. 

The control of the carriage is effected in the following man- 
ner. The driver has both hands in use, the right to steer 
with, the other to control the forward or backward movement, 
the speed changing, stopping and starting device. A gener- 
ous band brake is provided which is worked by the foot and is 
capable of stalling the motor when developing full power. 
Therefore, if the motor gets beyond control, all the operator 
has to do is to put his foot to the brake and stop the nnruly 
servant 

The weight of the carriage is 750 pounds aU told« 
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THB COLUMBIA MOTOR CARRIAGE. 

Thursday, May 13, was a memorable day in the history of 
the motor vehicle in America. On that day the Pope Manu- 
facturing Company, Hartford, Conn., made their opening 
bow to the world (the Pope Company never bows to anything 
less) as manufacturers of motor carriages. After two and a 
half years of patient experimenting this leading company in 
the science of trackless locomotion has satisfied itself that it 
has a commercial carriage, and the event was therefore 
doubly significant. First, because the Pope ?.Ianufacturing 
Company is the first company to hold any such public opening, 
and, second, because the Pope Manufacturing Company is of 
national importance. 

Invitations had been sent out to journalists and others inter- 
ested, and notwithstanding the inclement weather a large num- 
ber of visitors were in attendance. An ample collation was 
served all day in the offices, and visitors were taken to ride in 
the new carriages, of which quite a number were seen to be 
ready for the road. Most of the guests were requested to try 
the management of the vehicles themselves, to demonstrate 
the ease of control. Many were eager to embrace the oppor- 
tunity and did so to their entire satisfaction. 

The Pope Manufacturing C($mpany began its work in the 
motor carriage field in January, 1895, and during the two years 
and a quarter that have elapsed since that date investigation 
and experiments have been going on, without regard to 
expense, to determine what is the best type of carriage and 
to devise and construct a vehicle which could be most success- 
fully put before the public at the present time. Attention was 
first directed to the gasolene carnage, but after a very careful 
examination of this method ot propulsion it was decided not 
to build a carriage with a gasolene motor, but to adopt the 
storage battery, and an arrangement was entered into with 
the Electric Storage Battery Company, of Philadelphia, 
whereby the Pope Company is able to use the chloride accu- 
mulators. Still the effort to discover a method of propulsion 
independent of a base of supplies has not been abandoned. 

In regard to the electrical equipment of its new carriages 
the Pope Conipanv says : 

** It has been selected with a view to convenience in charg- 
ing from the ordinary type of electric-light station circuits 
common to all towns of any size, to factories and private plants 
generally, and no doubt the situation will be understood by the 
initiated when it is reported that thj carriage i.s susceptible of 
•being charged from any direct current of between no and 120 
volts. This meets the most prevalent conditions as regards 
city and suburban service. As an indication of the extent to 
which the convenience of the purchaser has been considered, 
it 18 interesting to note that where the batteries are fully 
charged the current is automatically cut out. In large cities 
this current is obtainable at a rate which amounts to about iX 
cents per mile of smooth, level road, and the cost of operating 
may be said to vary according to conditions from this point to 
less than yi cent per mile in case the current is obtained from 
the owner's private electric plant. It will be seen from this 
that upon a probable average run of 20 miles a day, 
the expense of operation of these carriages would vary accord- 
ing to the conditions above cited, from 10 cents to 25 cents a 
day. The difference between the annual expenditure on this 
basis, and the cost of keeping the two horses which would be 
necessary to maintain the same service, certainly represents 
the interest on many times a greater sum than the difference 



between $3,000, the price of each of these carriages, and the 
cost of any carriage which could take its place, or, for that 
matter, of the entire price." 

** The very first question that anybody will ask in regard to 
an electrical carriage, of course, is. How far will it go ? The 
radius of action of the Pope compan/s carriages is over 30 
miles — probably 35 miles. It has a maximum speed of 
15 miles an hour, and other speeds on smooth level roads 
are provided for as follows : First, three miles an hour ; second, 
speed six miles an hour ; third, speed 12 miles an hour." 

The object of the company has been to provide a vehicle 
which would be able to cover the distances required of the 
ordinary city horse. Tn order to determine this the company 
set on foot an investigation in which with the aid of cyclome- 
ters attached to the vehicles used by the various physicians, 
private citizens, grocers and expressmen it was determined 
that the average range of vehicles even used as much as those 
enumerated was about 18 miles a day, and in but one case 
(that of a veterinary surgeon with a large country practice) did 
the daily mileage exceed 25. 

The primary consideration in the design has not been speed, 
but to make the carriage susceptible of operation with the 
least possible care and trouble, and with the least possible 
knowledge or instruction on the part of the operator. In other 
words, to quote one of the company's watchwords, the object 
has been to provide a motor carnage which should be "fool 
proof." 

Each completed carriage is subjected to a test for endurance 
so severe that its successful result may be fairly taken as a 
proof of the wisdom of the adopted design and the success of 
the construction. In the course of this test, during which, at 
one time or another, the carriage is subjected to almost every 
condition likely to arise in service, the carriage is driven at 
full speed over an aggravated form of corduroy road. Whether 
or not this test has bad an undue effect upon the structure and 
mechanis*^ of the carriage is determined by careful measure- 
ments with a theodolite before and after the test. But before 
the carriage leaves the shops at all it i-i subjected to a variety 
of running tests in which it encounters every sort of obstacle 
that it could meet in actual use, and is subjected to strains 
which should certainly reveal any weakness of the structure. 

The carriages are entirely available in the most severe wea- 
ther, and while their radius of action is, of course, necessarily 
reduced, six or eight inches of heavy snow is no obvious ob- 
stacle, and the same is proved by thorough tests to be true of 
mud. The experimental carriage also exhibited to visitors, 
has now made a record of about 3, 500 miles, and has never 
sustained an accident so severe as to prevent its return with 
its own power. The endurance of the batteries was well 
demonstrated by this experience, and although they were care- 
fully examined a few days ago they show no sig^s of de- 
terioration. 

Comparative lightness with great strength are the striking 
characteristics of the Pope vehicle. The steel frame upon 
which the body of the carriage rests is made of the Pope Tube 
Company's well-known .50 carbon steel and selected in dimen- 
sions that enable it to be used in the annealed state. As a re- 
sult a better alignment of bearings can be insured. Every- 
thing about the carriage is made on a bicycle basis and ball 
bearings are freely used throughout. The peculiar design of 
the wheels was selected as a result of the observation of the 
Pope Company's representatives of the performance of the 
wheels of the carriages in all the important races th^t have 
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COLUUMA MOTOR CARRIAGE, POPE Ml^;. CO., HARTFORD, CONN. 
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taken place to date, both here and abroad. They are equipped 
with the three-inch Hartford sinjcle tube pneumatic tires, whose 
performance on the experimental carriage has been most satis- 
factory, although the first set of tires bad suffered no deteriora- 
tion. A change of wheel diameter after a mileage of 1,200 
compelled the substitution of a new set, which upoa a mileage 
of about 2.300 appear to be unaffected by the severe service 
they have tieen compellert to undergo. 

IndesigD the vehicle isa high-backed phaeton, the front axle- 
tree of which is pinioned at the centre under the frame of the 
carriage so as to be readily turned by means of the steering 
handle which rises at the front of the seat. The person oper- 
ating the carriage occupies the seat on the left-hand side. He 
steers the carriage with his right hand and regulates the speed 
by means of an upright lever which rises at his left With this 
lever the current can be turned on and oS and the carriage 
made to move backward or forward. The lever extends to a 
mechanism under the seat which cuts the cells of the electric 
battery in or out. It is very similar to the mechanism for in- 
creasing or diminishing the current on a trolley car. Beside 
this operating mechanism stands a meter about a foot in 
height, with an upper face, on which a needle indicates the ex- 
act amount of electric power remaining in the cells. Alongside 
the meter are four small switches controlling the four electric 
lamps with which the carriage illuminates its way at night. 
The powerful brake which is applied to the rear axle-tree hy 
means of the round geari.:g box is operated by a foot lever 
rising through the floor of the carriage. Still another feature 
is a small musical gong on the dasher, operated by means of a 
bellows which the driver strikes with his heel at the proper mo- 
ment One of the features of this cairirge is the balance 
gear, which enables the two retr-wheels to revolve indepen- 
dently of each other while turning a lurve. The axle is di- 
vided into two sections, which may operate independently 
while the brake pressure is applied to both. 

The circular gearing box and the diininutive mMor box at 
the right of it are not large enough to disfigure the cirriaKe , 
The motor which operates the axle directly is a 3 bp Eddy 
motor, which in order to develop a speed of iii.)j miles an 
hour on a smooth road consumes i3 amperes of current with 
a voltage of So. This requires an output from the batteries of 




1,93 horse-power. Tbe efficiency of the motors is So per cent, 
and it is assumed that tbe loss in the gearing of tbe carriage 
is 10 per cent., making the total efficiency of the motor mech- 
anism 70 per cent. This means that with 1.93 horse-power 
going in trom the batteries, 1.35 horse-power, practically ij< 
horse-power, is being exerted at tbe rim of the wheel. The 
motors are built for a normal load of z horse-p>oweT, being tJi 
kilowatts. Their specifications called, however, for them to 
stand an overload of 100 per cent, or 4 horse-power for one- 
half hour without injurious heating. The capacity of the bat- 
teries is stated as 70 ampere hours at a discharge rate of 35 
amperes. This would mean that s; amperes discharge could 
be maintained for 3.3 hours, which on ordinary roads could be 
expected to propel the carriage between 30 and 35 miles, 
according to the number of stops made and tbe conditions nf 
the grading of the road. 

No rheostat is required for the operation of tbe carnage. 
Tbe motor is series wound, and tbe highest speed is produced 
by putting tbe storage cells and motor field in multiple. The 
batteries are formed in four units ot 11 cells each. These are 
la inches in length by i|j inch interior width, so that the 11 
combined cells fill a box about i by 3 feet These four boxes 
are slid into the battery chamber, from the rear, and each one 
weiffbs a liltle over zoo pounds, so that two men are required 
to lift them into place. The total weight of the four is placed 
at about S50 pounds. 

The total weight of the carriage is about i.goo pounds. 

All batter}- connection, and all connections throughont tbe 
carriage which have to manipulated in any way are made of 
two different sized hole*:, the positiv* holes being the larger. 
Hence no negative plug can be inserted in a positive hole and 

When leaving the carriage standing in the street one can , by 
taking out the emergency plug, which is of a siie to con- 
veniently go into the waisicoat pocket, make it impossible for 
any one not possessing a similar plug to use the carriage. The 
connection is broken by removing this plug, so that tbe car- 
riage cannot again be moved by its own power until tbe plug 
is replaced. 

The purchaser of a carriage is furnished a diagram giving 

the names of its different parts and a brief statement of such 

few precautions as are necessary in its care 

and o[»eration. A few wrenches and tools 

also go with each vehicle. 

From a circular issued by the company 
we quote tbe following passage in regard 
to the sensations of riding in the new ve 

"The experience of coasting down a 
Jong, steep grade, with the consciousness 
that tbe pleasure is not restricted to season 
or locality, is certainly not approachable 
by any other means we have at hand at pres- 
ent. It without doubt is the direct pre- 
cursor to actual flying In the air. It is near- 
est approached, probably, by the bicycle, 
but in this case tbe rider has not the com- 
fortable surroundings snd the ficedom from 
care that exist in the case of tbe motur car 
tiage. The speed also is a feature from 
which is derived a new pleasure. Nothing, 
even in the imagination, can exceed the de- 
lightful sensation of running along on a 
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smooth roadivay in a luxariantly aphotst«red vehicle, having 
large paenmatic tires, at a speed of i; miles an honr. Horses 
considered to be trotting at a very fair gait are ovenaken and 
passed as though they were merely walking. Coupled with it 
all is a sense of security on account of the rigid construction of 
the carriage, which is not a little enhanced by an observation 
of the severe tests already alluded to, and which the carriage is 
obliged to undergo before shipment." 

In the detail illustrations Fig. i shows tbe method of sup- 
portiug tbe batteries ; Fig. 3 the steering mechanism ; Fig. 3 
the rear aile, with motor and driving gear ; Figs. 4 and 5 the 
foot-band brake and balance gear respectively. 

The editor of the Hobseless Age was given a special demon- 
stration of the staunchness and control of the vehicle. In tbe 
rear of the factory yard is an oval tumway of small radins. 
Mr. Maxim backed the vehicle around this narrow track sev- 
several times at a speed of ii milss an hour, proving to the 
satisfaction of tbe editor that the steering and general build oi 
the vehicle were thoroughly reliable. The road selected for 
the exhibition of the carriages offered about all of the condi- 
tions that wonld be met with in actual service. Mud, sharp 
turns, trolley cars, tracks, bills, water and other inconveniences 
were encountered, yet nodifficnlty was experienced over any 
part of the route. 

The Pope Company have for some time past been fitting up 
a large factory specially for the manufacture of these carriages. 
The building, which is illustr Lied on another page, is at the 
corner of Park and Laurel Streets, and is of the same solid 
construction as all tbe other factories of the c<Hnpany ; is large 
enough to afford room for the rapid growth which is confi- 
dently expected in this new department. One hundred carriages 
are at present in con rse of con&iiuction, and this output wilt 
be increased as fast as tbe necessary facilities can be pro- 

Tbe motor carriage department of the Pope Manufacturing 
Company bids fair to rival in reputation and extent tbe older 
bicycle manufactory, which was first and always has been fore- 
most in the field. 



The Cox Oenerator in Qas Engine 
Ignition. 

Gas engine and motor builders are much interested in a new 
device known as the Cox generator, which produces electricity 
direct from heat, and is believed to be an ideal source of the 
electric !:park. It is the invention of H. Barringer Cox, and is 
manulactured by the Cox Thermoelectric Co., Ltd., 4 Victo- 
ria Mansions, Westminster, S. W., England. In applyingthis 
device to the gas engine it has been found most convenient to 
attach it to the exhaust pipe, using the flame of a lamp to pro- 
duce the necessary degree of beat for starting. As soon as tbe 
engine is in operation tbe Hame ot tbe exhaust furnishes am- 
ple heat to generate the electric current. The machine which 
IS used for ordinary purposes, weighs about eight pounds, is 
seven inches in diameter and five inches high, and generates 
five volts and five amperes. 

What is termed the active element or the part which con- 
verts heat into electrical energy is built up of rows of mechan- 
ically cast couples, joined together in series to produce tbe 
desired voltage. This element is carefully tested tbroughonl 
its entire process of manufacture to find whether there has 
been any change in the internal resistance during tbe varying 
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courses of baking. The entire active element is comptetety The consumption of gas is only z>{ feet a month and the 

enckned in cement, and the entire mass vitrified by baking, amount of water required for the jacket is said to be about 

In the interior of tbe machine is what is termed a deRector, four gallons in sii months. 

which evenly distributes the heat to all parts of the machine. The man ufacturera claim that tbese machines are practically 




The machine is surrounded by a water jacket to prevent dis- 
integration of the element. The machines can be coupled to 
produce any desired £. U. F. or for any ampere output. 
There is nothing to get out of order, no renewal of parts, the 
only thing consumed being the gas. 

If by any chance tbe machine is short circuited no injury is 
done, as the electric action ceases in tbe element 




indestructible if properly nsed, as after sis years of testing 
they have found no deterioration. 

The Cox generators are now used itt various parts of Europe 
and the colonies for tbe manifold purposes to which a tight 
power of this kind may b« put, and tbe company has opened 
an ofBce at ii6 Liberty Strett. New York, with the object of 
introducing the machines in America. 



J>jlk.I]Vi:LC:ii AJEOTTOR^S. 



FOR LAUNCHES. 

Triple, Twin, and 
Single Screws, 
Paddle and 

Stern Wheels 
of lightest draft, 




For Stationary 



SUCH A3 

Hoisting, Pumping, 

Electric Lighting, and 

Driving all sorts of 

Machinery, 

ON LAND OR WATER. 



NO LICENSED ENGINEER, PILOT, OR GOVERNMENT INSPECTION REQUIRED. 

The Daimler Motor Is the most powerful and compact, as well as reliable engine now on thfi market, 

THE DAIMLER MOTOR CARRIAGES 

Were awarded the followlngr Prizes: 
I. Grand P ri ze S ,0OO Franc s, at Paris, J uly, 1394. 

2 . Cold Medal and First Prize at Turin. May, 1895. 
3. First Prize of 40.000 Francs, as well as the Second, Third, and 



Fourth Prize, at Paris. June. 1895. 



DAIMLER MOTOR GO.. 



Stelnway, Long Island GItu, N. Y. 
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The . 
Ilnerican 
Moto[ League 

HAS A MISSION. 

JOIN IT. 




New and Novel Carriage Forthcoming. 

r Companv. Havemeyer BoiltlinH- Ntw 
■w catalogue il1u>Ir3tin^ and dtscnbing 
'the various styles of marine, stationary and vebicle 
which they are now man ufaitu ring. These 
ranging from i horse-pouur tu 50 borse-power. In 
tbey are also prepared to execute sptcial orders for 
styles not included in Ihe catalogue. 

The portions relating to motor vehicUs are of special inter- 
est, n.s the Bonouneement is made Iliat an improved design of 
motor carriagt; is soon to be slioun hy tbis company, a carriage 
in which "an infinite number of speeds, from lero to masi 
mam," may be obtaioed witoout changing the sneed of the 
moto', the driving mechanisni to employ neither pulleys, 
gears, spotkets. chains nor friction discs. 

We illustrate their latest style of vehicle 
and stationary. 
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YACHT TENDKK.— AM. MOTOR CO., M. Y, 
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COMMUNICATIONS, 



More About Iron Tires. 



Editor Horseless Age, 

My article on vehicles for cripples and iron tires in the Feb- 
ruary number of The Horsless Age has caused a few manufac- 
turers of horseless carriages and would-be inventors to write 
to me, but no one has replied through The Horseless Age. 
For the benefit of the would-be inventors I will say that I have 
no money to experiuent with. If I had I would go into the 
business myself, as I think such a tricycle, carriage, vehicle or 
whatever it was would be salable. 

Some makers of rubber tires seem to think that what I said 
about iron tires will interfere with their business. Common 
sense will teach any reasonable person that iron tires will 
outlast rubber tires. I admit that some liverymen have car- 
riages with rubber tires which are preferred by some of their 
customers, because they are noiseless and elastic, but they will 
not last so long or endure the rough usage. Tacks, glass, pieces 
of tin and iron soon destroy them, while they make but little 
impression on iron. 

Iron tires on motor carriages would not make any more noise 
than on those drawn by horses. Neither do rubber tires 
eliminate the noise made by the horses* feet. To eliminate that 
we would have to have rubl)er shoes for the horses, which 
would be very expensive. 

A wheel with a felloe like a lawn mower would not slip or 
clog, and attached to a moter carriage wouli be as serviceable 
as a rubber tire and far more permanent. There would be no 
puncturing, collapsing or coming off, and it would need no 
inflating. 

I saw a horse rake, a few days ago, with iron wheels, which 
I think could be made to illustrate my theory. The felloe had 
a g.oove in it i inch wide and X ^^ ^° ^"^^ deep. The spokes 
were iron screw bolts, the head outside the felloe, fitting in the 
groove, and the thread entering a flange in the hub and hold- 
ing it in place by the nut. Tires made in sections, i or 2 feet 
long and crimped, could be made to fit in the groove and held 
to the felloe by the spoke. Then, if a section of the tire broke 
or wore smooth, a new one could be replaced with no other 
tool than a wrench. Edwin Ccombs. 

Elmer, N. J. 



-♦— *^^^— »- 



About Rotary Engines. 



Editor Horseless Age. 

Dear Sir : In the March issue of your paper, second page, 
you state that the rotary motor thus far is quite unsolvable. 
I beg to cnll your attention to the fact that some of the most 
powerful fire engines built in the United States use rotary 
•fnotors to operate their pumps. The best engine we have in 
our department here in Quincy is so equipped. This engine 
throws an inch stream into the fourth story of the ordinary 
building in this town and is capable of throwing a stream 
nearly the whole length of a square. 

It would seem from this, which will stand verifying, that 
there are rotary engines which will generate power enough to 
propel a baby carriage^ as you are pleased to put it 

Kindly look into this matter a little more and let us read the 



results of your investigation in The Horseless Age. I ex- 
pect to have my second rotary moving a light trap within two 
months and any inforsiation concerning rotaries is eagerly 
looked for, by Yotjrs truly, H. E. Ferree. 

Quincy, III., May 8, 18^7. 

Improvements in Qas Engines. 

At a recent meeting of the society of German engineers, 
Herr Petr^no gave an account of his improvements in gas 
engines, by means of which a practically instantaneous ex- 
plosion is obtained. An illustrated report is given in the 
Zeitschrift des Vereines Deutscher Ingenieure (Feb. 6), from 
which the following is abstracted : 

It has been demonstrated experimentally that the explosion 
in gas engines of the Otto type is not instantaneous, but con. 
tinues during the greater portion of the stroke, and that, in 
fact, unburnedgas is discharged with the exhaust. This re- 
sults in a reduced initial pressuie and consequent reduced effi- 
ciency, as well as an unnecessary heating of the c>linder, 
requiring excessive cooling. The cu-efficients of diffusion of 
various gases have been determined by Guglielmo, Obermayer, 
Stefan, Loschmidt and Waiz, and their results confirmed by 
Herr Petr^no*s own experiments, and these show, for exam- 
ple, that I liter of mars>h gas requires 6 seconds to become 
fully diffused in i liter of air. and that i liter of gas compressed 
with 5 liters of air requires 10 to 12 seconds for diffusion. 
When therefore, the time of a single revolution of a gas 
engine is considered, it will be seen that the mixture cannot 
become sufficiently intimate to permit proper instantaneous 
explosion. 

The apparatus ot Herr Petr^ano provides for the mixture of 
the air and gas before they enter the cylinder, and consists of 
a cylindrical chamber through which passes longitudinally a 
central tube; through this lube the exhaust ga<se*< pass, thus 
heating it to a high temperature. The tube is covered with 
a wicking of asbestos fiber, and a series of diaphragms are 
fitted in the annular space between the outside of the central 
tube and the inside of the chamber. The incoming gas and 
air pass through this mixing and heating chamber, and are 
thus thoroughly diffused before they enter the cylinder for 
compression, and the result, as shown by indicator diagrams, 
is a greatly-increased rapidity of combustion, and an increase, 
not only in the initial, but also in the mean effective, pressure. 

According to experiments made at the Technical High 
School at Cbarlottenbiirg, it is also possible to avoid altogether 
the use of circulating water in the jacket, it being only neces- 
sary to keep the jacket filled with water, and supply the loss 
by evaporation. After a ten hours* run under these conditions, 
the cylinder remained clean, the temperature of the water in 
the jacket not having exceeded 80° C. (176** Fahr.) The pres- 
sure shown by indicator cards for the explosion with the usual 
construction is only about 2. 7 times the pressure of compres- 
sion, while with the new arrangement the pressure of explosion 
is shown to be 3.7 times the pressure of compression. — En- 
gineering Magazine. 

JOI/N THE 

^ME-RieAM 

MOTOK LEAGUE. 
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GASDLRKE CARRIAGE. W. L. ELLIOTT, OAKLAND, CAL, 
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Death of M. Levassor* 



Emile Constant Leva<isor, aged 54 years, of the firm of Pan- 
bard & Levussor, 19 Avenue d'lvry. Paris, France, the pioneer 
lirm of motor carriage builders in that country, died suddenly 
at bis borne, near tbe factory, on April 23d, of sn affection of 
the brain or tbe beart, believed to be tbe result of the serious 
accident whicb befell him last Fall in tbe Paris- Marseilles- Paris 

M. Levassor was a highly educated engineer wbo bad served 
well his profession in mining and other enterprises, and who in 
1873 joined the firm of Perfin & Panhard, Chen makers of wood- 
working machinery. About :8SS he began to turn bis atten- 
tion to petrolettm motors for carriage propulsion, and a little 
lat^r toA up tbe Daimler m^tor as tbe most feasible for this 
purpose of any on ibe market. In adapting the Daimler motor 
I o vehicles M. I^evassor made a number of improvements in 



the motor itself, and in transmission devices, finally reaching 
tbe elegant model which won tbe Paris- Marseilles- Paris race, 
and employed an improved motor termed tbe " Pbcenix," re- 
cently described in The Horskless Age. 

In the organization of the Automobile Ctab and tbe races 
beld under its auspices, M. Levassor look a very prominent 
part, ivinaing tbe respect of all his associates by bis modestv. 
integrity and indefatigable devotion to the cause of autoino- 
bilism. 

It wdl be recollected tbat in tbe Paris Bordeaux-Paris race 
he conducted hi« own vehicle from start to linisb, a feat of 
endurance which caused much comment at tbe time. Tbe in- 
juries be sustained during the Paris -Marseilles- Paris contest, 
and wliich are believed to have contributed to bis sudden end- 
ing, were due to the overt umin£ of the vehicle he was conduct- 
ing. 

Tbe funeral was attended Dy many members of tbe Automo- 
bile Club, wbo will greatly miss his personality and bis effi- 
cient co-operation in all the club's undertakings. 
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The Clement Hotor Carriage. 

Light vehicles for one or two persons are cominj; more ami 
more into fashion in France, says La Locomotion Automobile. 
This is easily explained by the fact that they are easily man- 
aged, and can be used either for short runs or for longer trips^ 
both in the city and in the country. One of the best known of 
these is the Clement motor carriage for two persons, propelled 
by a horizontal, two-cylinder petroleum motor, known as the 
Clement- Michaux, placed in the forward part of tbe vehicle on 
a frame of sleel tubes. 

Tbe motor (Fig. i) is cooled by radiating ribs A. Eiicb 
cylinder has an explosion chamber B, and a valve cbest C, 
containing the automatic admission valve E and the escape 
valve D, operated by a cam and a lever. The hot tube at F 
i<i of the ordinary construction. 

In the cylinder .4. operates the piston P, cnnnected by means 
of the connecting lod J to the fly-wheel V, revolving on the 
shaft /. 

By means of gears /,, /.', L ", in a ratio of one to two. this 
acts upon the cam shaft M. which also turns half as fast as 
tbe shaft /. The cams A' and A'', arranged at iSo" alter- 
nately act upon the friction roller F, and drive back the lever 
Q, which pivoted at S, commands the valve I). Tbe cylinders 
are therefore of the Otto type. 

At T is the frame carrying all the transmission mechanism, 
r contains the oil for the lubncalion of tbe cams and tbe 
rollers R. The gears L, connecting rods and fly wheel also 
turn in oil. which is distributed through tubes i. 2 and 3, H 
is the carbureter, which delivers at each admission through an 
automatic valve a fixed quantity of petroleum, which volatilizes 
as it is mixed with tbe air previously healed by its passage 
through tbe tubes placed above the burner G. This arrangp- 
mcnl 1S claimed to be new and is patented. 

In the vehicles for two. the motor weighs iio pounds; in 
those for a single person, a little less than 100 pounds. 

Under the seat are the petroleum reservoirs with two con- 



duits. one leading to the carbureter and the other to the burn- 
ers. Forward at A^is the supply of lubricating oil. 

Speed changes are effected (Fig. 3) by gears, encased in a 
box D, under the frame A. These gears are controlled by a 
lever E, and give four speeds. 4, 10, 15 and so miles an hour. 

By a special system the motor may be thrown entirely out of 
gear. Tbis system consists of a mnncbon flxed upon a secon- 
dary shaft, and on which are arranged a series of toothed seg- 
ments like piston rings, which throw the motor in gear when 
they disengage and throw it out when they engage, by means 




Fin.1 

of a pedal /, which at the same time brings into play a brake 
acting on the pulley H. attached to the secondary shaft A 
second brake F is operated by the lever ; 1 . 

Tlie steering A" is effected by pivoted front wheels, ballbear- 
itiR and pneumatic lircs being used on all the whfels. 

The rear axle Z carries no ditfereniini gear, but is turned 
in the middle by a single chain as in bicycles, with ihe same 
arrangement for regulating tension. The hind fork /being 
jointed at Q, the hind axle is claimed to compensate suffi- 
ciently for inequfllilies of road without the differential. 

The carriage for one weighs nearly 500 pounds, for two 
about 575 pounds. 
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Competition for Hackney Coaches Set 
for Next Year in France. 



The Automobile Club of France announces a contest for 
motor backs to take place in April, 1898, and the committee in 
charge bas drafted the following rules governing the competi- 
tion : 

Art I— Under the patronage and direction of the Automo- 
bile Club of France an International competition has been ar- 
ranged fur motor hacks or cabs. 

Art. 2. — The meeting will be held in Paris on April 4, 1898, 
and the following days. 

Art. 3. — Decision will be made to— 

(a) The net cost of the day of hackney coach in general use 
in Paris, which shall accomplish a course of at least 37 miles 
in the space of 16 hours. To facilitate the trial, the distance 
will be accomplished in a single journey, according to the 
road. 

( d) The ease and management of the carriage. 

{c) The frequency of recharging; the extent of repairs 
needed, and the ease with which they are made. 

Art. 4 — All vehicles shall be classed as follows : 

I. — (a) Closed carriages with two places. 

{d) Open carriages with two places, with hood. 

{c) Mixed carriages, with two places, able to shut or open 
instantly. 

II. — (a) closed carriages with four places, with accommo- 
dations for 70 pounds of luggage for each traveler. 

(d) Open carriages with four places, with hood. 

III. —Closed carnages with six places, with accommodations 
for 70 pounds of luggage for each traveler. 

Art. 5. — The vehicles must be constructed so that the num- 
ber of travelers indicated can be comforta|;}ly seated. They 
must be furnished with a kilometric meter, with two brakes, 
one progressive and the other instantaneous . They must be 
capable of reverse motion. The position of the driver will be 
such that, having the regulating levers in hand, he can con- 
veniently see the road in front of the carriage. 

Art. 6. — The number of vehicles to he entered by each com- 
petitor is not limited, but a builder cannot enter several vehi- 
cles of the same tpye and dimensions. 

Art. 7. — For every vehicle engaged an entrance fee of 200 
francs must be paid up to February 28, 1898, and a double fee 
after that date. The list of entries will be closed on March 
15, 1898, at midnight Every application for entry should be 
accompanied by the entry fee, which will be deposited at the 
office of the Automobile Club of France. 

Art. 8. — At least three days before the contest each con- 
structor must send to the Committe.e : 

1. The description of the vehicle and motor. 

2. The distribution of weight on the axle. 

3. A specification of the fuel operating the motor, and the 
quantity of fuel necessary for the day's work ; indicating fur- 
ther if the charging of the carriage should be renewed during 
the prescribed course, which will require about 10 hours. 

Art 9. The competitors must send to the localities desig- 
nated by the committee the supplies of fuel needed for the en- 
tire contest. The committee will deliver to each driver a 
printed book and a sheet of the daily route. 

On one of the leaves of the book the driver will give a re- 
ceipt for oil, fuel, or the motive power which will be delivered 



to him on departing from the depot, or in the coarse of the 
service, if he requires to renew his supply. The water necesr 
sary for the working of the m >tors will be entered in the book 
under the supervision of the manager or the club's agents; if 
this water should be renewed in the coarse of the route that 
fact is also to be entered in the book. The daily route sheet 
is to be returned in the evening to the manager's office, signed 
by one of the managers or by the club's agent, who will have 
accompanied the carriage during the day. It will relate any 
important incidents which may have occurred during the day. 
Any excess of supplies over the amount actually used will be 
deducted each evening upon the return of the vehicle. 

Art 10. The trial will last for 15 consecutive days. Fifteen 
different routes will be selected, and each one of the vehicles 
engaged will be required to accomplish these routes in the 
order indicated on the daily route sheet The route sheets will 
be arranged upon the basis of ordinary horse vehicles, so as to 
approach as nearly as possible the daily routine of a hackney 
carriage. The speed in Paris should not exceed 12 miles an 
hour. The speed on certain inclines indicated on the route 
sheet is to be noted. A special commissary, chosen from the 
members of the Automobile Club of France, will accompany 
each of the carriages during the trials. The vehicles should 
accomplish the number of trips and carry the weight of bag- 
gage indicated, or the corresponding dead weight 

Art. 1 1. — In the places chosen by the Automobile Club, where 
all the carriages will be housed, properly commissioned agents 
will be stationed with full control. These agents will deliver 
the supplies to the competitors, and will collect ever}* day for 
the Committee the route sheets of the previous day and the 
receipts of the drivers. They will superintend the repairs 
which are to be made to the carriages or to the motors, pointing; 
out the nature of the repairs. The repairs should be made be- 
fore putting the carriage into the coach-house. These repairs 
should be recorded in a book. 

Art. 12. — The recharging of the batteries of the electric car- 
riages will be made under the supervision of the agents, bat 
the responsibility will rest with the representative of the com- 
petitor, who should assist in it The current will be famished 
either by means of a special installation, or from the nearest 
public source. A special electric meter, of a type to be agreed 
upon by the committee, for each carriage,, will indicate the quan- 
tity of the electricity stored, and the duration of each recharge. 
The expense of the electric charging will be lx>rne by the com- 
petitors in proportion to the energy furnished to each. 

N. B — The electric station of the Place Clicby has offered 
the kilowatt, from midnight to 5 o'clock in the evening, at a 
price of 30 cents, and the cost of recharging an electric carnage 
will be calculated on this basis, however it Ls accomplished. 

Art. 13. — A jury composed of 12 members of the Automobile 
Club of France will be elected, six memt>ers by the committee 
and SIX by the competitors. The competitors cannot form part 
of the jury. This jury will draw up a report, giving the net 
daily cost of the running of each carriage and the regularity of 
the service. It should record its judgment on the elegance of 
the appearance, the noise of the vehicle and the convenience 
for passengers. This report will be communicated to the Sc- 
, ciety of Civil Engineers of France and to different societies, 
and an extract from it will be addressed to all the mayors of 
the chief towns of the department and district 

Art 14. — Medals and diplomas will be given to the vehicles 
which best satisfy the conditions of service for hackney coaches 
in towns. If further prizes are offered the terms of the award 
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will be regulated by the commission, and the awards will be 
made by the jury. 

Art. 15. — The competitors must conform to the decisions of 
the committee, particularly in the details of organization and 
tests. 

Art. 16.— The ordinary civil and penal responsibilities at- 
taching to road locomotion will rest with the competitors, it 
being well understood that the Automobile Club of France de- 
clines all responsibility whatever. The competitors should 
conform to all the ordinary regulations of the police in force 
for hackney carriages and motor vehicles in general. 
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The Velo Race for flotocycles. 

The annual motor cycle race, under the auspices of V^^o, 
the Paris newspaper, took place April 4. All kinds of motor 
cycles were eligfible, provided their weight did not exceed 450 
pounds. The distance was about 63 miles. The weather was 
so bad that out of 85 entries only 14 started, all mounting De 
Dion & Boutton tncycles. The riders were mainly professional 
bicycle riders or amateurs who have competed in previous mo- 
tor cycle races. Of the 14 starters 10 were able to finish, the 
time of the winner being ah. 9m. 5j(s. 
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A Progressive Governor. 

Gov. Busiel. of New Hampshire, is a strong advocate of 
electric railways and motor vehicles of all kmds as a means 
of developing his State, which at the present time is in the 
hands of the railway corporations. In an interview recently, 
at his home in Laconia, the Governor spoke at considerable 
length on the subject of mofor vehicles and their influence on 
steam railroads. As the views expressed were very broad and 
just they ar« reprinted : 

'*All progress throughout the world has been obliged to 
make its way over ig^oiance, skepticism, selfishness and ridi- 
cule. The present steam railroads are the first to be made 
practicable in the great field of transportation up to the present 
time, but since the advent of electric motors and the use of 
electricity, gas motors, oil motors, and the use of compressed 
air, a revolution has been threatened in railroading and trans- 
portation generally. First, we have had electricity applied to 
street railways, which are considered by the steam roads a 
menace to their success, occasioned by the growth of sentiment 
endorsing this mode of transportation. Then we have the 
little bicycle, which has undoubtedly deprived the railroads of 
many thousands of dollars, and now it is said that the bicycle 
will be put onto the market with a motor capable of propelling 
it at a rate of 15 miles an hour and a run of 80 miles, without 
replenishing the oil from which the motor is made to operate. 
Then we are to have the motor carriage, from a jaunty trap to 
carry two or four persons to a hack or barge capable of 
accommodating an indefinite number. Now these vehicles 
will travel over the present highways and will necessarily come 
into competition with the present railroad system. 

** I have no doubt that in the near future when you go to a 
livery stable to hire a carriage you will be asked the question, 
whether you want a motor carriage or one drawn by a horse ; 
whether you want a motor bicycle, a motor buggy, or a motor 
hack. The speed you will be able to obtain and the comfort 
you will take in riding will be governed by the condition of 
highways. This will have a tendency to better roads and 



highways. A system of good highways will be established 
and maintained in first-class condition throughout the country. 
This must ensue as a natural result of the public demand 
brought about by the use of motor carriages. 

'* The effect of all this on the steam roads would be disastrous 
if they had not the same advantage over this new mode of 
transportation that they have now over the old. I mean that 
the present steam roads will be obliged to parallel and recon- 
struct their present systems and adopt a new method of trans- 
portation which will probably first be applied to their passen- 
ger business. They will be obliged to use one of the new 
forces, either electricity, compressed air or motors operated 
by gas or oil. This will take care of itself when it has been 
determined which of these is the most practicable and the 
cheapest. 

'* Advantage will come in increased speed and additional 
facilities. You no longer will have the present cumbersome 
locomotive and heavy cars, with the great expense of operating 
them, which amounts to about 70 per cent, of their gross earn- 
ing^, but light, commodious, attractive coaches which will be 
timed to make at least 100 miles an hour on express trains at 
a greatly reduced expense. 

*'In order to obtain the highest state of perfection a road 
should have four tracks, two inward and two outward, with a 
block system or something equally as good, one inward and 
one outward track to be considered the main line and the 
other two to be used with a proper system of switches as side 
tracks, permitting the keeping in motion of trains at all times 
and allowing the faster trains to pass the slower ones without 
interfering with the local and slower trains. 

*' With such increased facilities and the high rate of speed 
obtained, the present railroad corporations will be just as far in 
advance under the new conditions as they are now under pres- 
ent conditions, and will do the larger part of the business just 
the same as they do now. The new motor carriage will take 
the place of the horse carnages of to-day as a matter of con- 
venience. 

** Be fore all this takes place, however, you will see the 
steam roads and present electric roads combined to secure 
legislation to prevent these motor carriages and bicycles mak- 
ing over six miles an hour, to prevent them from being com- 
petitors just the same as the steam roads to-day are using their 
influence to prevent the progress of electric roads. But as 
soon as the ownership of the new motor carriages becomes 
general all restrictive laws will be abolished from the statutes. 
** Just so fast as the new system supplants the old you will 
see locomotives and cars stalled and going into decay and 
looked upon as the monsters that seemed to be necessary in 
this age to take care of transportation. Until the Almighty 
God shall see fit to deprive this world of scientific men and 
inventors we must be prepared for revolution in all things that 
depend upon the ingenuity of man, whether it be in the way of 
flying machines, paddle ships or some form of motor cars, of 
which we are not certain to-day. but which may be made pos- 
sible to-morrow. You might as well try to stop the world from 
making its daily revolutions as to try to stop the progress of 
mankind, and the sooner the practical men look at the new 
conditions and adapt themselves to them the better it will be to 
the State of New Hampshire and the world generally.'* 



You have my best wishes for your succes. 



W. C. OVKNDBN. 



IVesf Boylston^ Mass, 
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niNOR HENTION. 

The WintoD Motor Carriage Co.. Cleveland, O., are dow 
working twelve bours a day. 

The Hyatt Roller Bearing Co have removed their factory 
from 4$o Market street, Newark, N. J., to Harrison, N. J., a 
abort dititance from the former city, on the Pennsylvania Rail- 
road. 

George Henry Hewitt, President, and J. Frank Daryca. 
Saperintendent, of the Daryea Motor Wagon Co., Springfield, 
Mass., sailed for Enrope, May t^, to look after the foreign 
interests of the (»mpany. 

The American Society of Mechanical Engineers will bold its 
annual meeting at Hartford. Conn., May 3$ and 36. The pro- 
gram includes a visit to the motor carriage department of the 
Pope Manufacturing Company. 

The "John Scott Legacy Medal and Premium" al the 
Franklin Institute, Philadelphia, Pa., has been awarded to 
Henry G. Morris and Pedro G. Salom, designers of the electric 
vehicles patented under their names. 

The motor vehicle bill which was reported as tiefore the 
CMnmittee on Roads and Bridges of the Massachusetts Leg- 
■Mlatuce seems to have be«n tabled, as nothing further has 
been heard of it InflneacM antagonistic to the new vehicle 
«ou1d {wobably explain. 

Albert E. Spencer, of Brooklyn, N. Y., i^ the inventor of a 
cushion tire for vehicle wheels, coosisting of a series of springs 
introduced between the tread of the wheel and an inner rim 
into which the spokes are fitted. It is Intended as a substi- 
tute for the pneumatic tire. 

The May issue of TAe State's Duty, a monihty magasine 
published at St. Louis, Ho., contains an article by Col. Albert 
A, Pope, President of the Pope Mannfacturing Compauy. on 
" State Roads of Massachusetts." Official iiQtice is also given 
of the Good Roads Convention to meet in St. Louis next 
October. 

William G. Clark. 7 Guion street, Yonkers, N. Y., writes that 
just twenty yeorsago this very session he petitioned t tie Legis- 
lature of Massachusetts to build a State road in order to 
encourage the use of self-propelling vehicles. The petition was 
referred to a committee, who evidently gave the subject no 
consideration. The time was not ripe. 



oft*ts a special prize, termed " La Coupe," to any oni 
can gain the first prise two successive years. To coi 
vehiclessfaould weigh not to exceed 435 pounds. TheenI 
fees will be divided among the winners. 

What might possibly be described as a " mOtor-car 
ding" took place recently at Birmingham, Eng.. the oat 
ing parties being E. A, Day, assistant manager of the t 
French Motor Carriage Co.. of that place, and Miss L'H 
daughter of Leon L'Hollier, who was one of the first to 
dace motor carriages into Great Britain. Some of the \ 
came to the church in motor carriages, and Edmund 
coigne, manager of the Anglo-French Motor Carriagt 
placed hiscarriage at the disposal of those who wished to 
rience the pleasures of a ride in the new vriiicle. 

A procession of motor carriages was recently organii 
Paris from the Tailleries Gardens to the Bois de Boul 
Unfortunately the conditions were unfavorable for a di 
stration of this kind, which depended for its success upo 
weather, and for hours previously the rain had fallen in a 
downpour. Profiting by a temporary clearing up, abc 
vehicles gathered at the starting place, a great many 1 
competitors abstaining owing to the threatening weathei 
the word of Count de Dion, who was riding one of his 
steam tricycles, the motor carriages started in single fU 
went to the club house of the Automotnle Club by way 1 
Champs Elys^cH, the Avenue du Bois de Boulogne an 
lakes.. After luncheon banners were distributed to the o 
of the six most artistic vehicles, the successful coinp< 
t>eing the Baron Zuylen de Nyevelt, who di\>ve a brou 
propelled by a Phoenix motor ; M. Peneau, who had a 
brake for seven persons; M. Trouelte, a Delataaye car 
and MM. Maurice Faure, Dr. Love and Honry. 



First Australian Motor Carriage 

A most important event far Melbourne (Victoria) oc< 
during February, 1897— no less than the passage th 
its streets of the first motor carriage. This vehicU 
property of the Australian Horseless Carriage Synd 
was provided with a small Britannia petroleum moto 



FOREIQN N0TE5. 

The projected tour of the Motor Car Club from Coventry to 
Birmlngbxm on April 27 did not take place. 

According to the Autocar a compressed air-motor carriage, 
with which an engineer named William Brakeiield was experi- 
menting in England, exploded recently with terrific force, fa- 
tally injuring the' inventor. 

It is proposed to construct an "automobilodrome" at the 
Boulogne, Paris. Translated from the French this word 
means a race course or driving park, where may be had every 
facility for the speeding of motor vehicles. Cyclists will be 
allowed on the track afternoons only. 

La France Aulomoiile is organizing an annual race for 
moto^:ycles to extend over a course of about 60 miles. The 
first contest will occur on June 30. Baron Zuylen ile Nyevelt 






was being driven from the engineers, who attached 
the carriage, to the coach builders, who were to pain 
upholster the vehicle. It is only an experimental co 
ance and was to be on view at a cycle show held : 
Melbourne Exhibition. 
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Recent Qas Engine and /lotor Patents. 

S81.B16. Motor yeJUc/e.— Robert J. Gibbons and Margaret 
A. Wilcox, Cbic^o, 111. Piled March 14, 1S96. Serial No. 
583,220. 

This relates to the transmission and control of Ibe power in 
a motor vehicle. In this case a gas engine is assumed as the 
motive force, but any other source of power may be used. 

Tbe inventors claim that they have produced a motor-vehicle, 
wfaicb from tbe simplicity of the mechanism for starting, stop- 
ping, etc.. can be managed without special skill or learning, 
and that the vehicle bas great advantages accruing from the 
use of tbe variable speed gearing, especially in the quick way 
in which it answers any change of the operating wheel, and in 
its quick reversing, as the engine itself continues in its motion. 
Then by use of the automatic starter they provide a vehicle 
whtcb is practically self-starting, .tnd thereby are enabled to 
place all tbe operating parts in a complete housing, so that 
they will be nnaf[ected by bad weather, etc. 

In lieu of tbe valve for controlling the supply of gas and ai^ 
to tbe gas engine a "controller" may be used to feed cturent 
to an electrical motor, and the fihaft would then be used to 
operate this controller in a similar manner to that in which 
tbe valve is operated. 

582,073. Gas or Oil EHgint.-Vra.vik. S. Mead, Montreal, 
Canada. Filed Sept. 33, iSgs. Serial No. 563.450. 

Claim. — In a gas or oil engine, a power cylindei", a working 
piston, an air- compression chamber, a spraying device, a 
connectioa from the working cylinder to the compression 
chamber, an independent connection from the working cylin- 
der to the spraying device, a connection from the oil-supply 
tank to the spraying device, a direct connection from the nir- 
compressjon chamber to tbe spraying device to supply the lat- 
ter with compressed air, and a connection from the air-com- 




pression chamber to the nil-supply tank to force tbe oil to tbo 
spraying device by air-pressure, substantially as described. 

581,108. SJcplosivf Engine.— MotlaxiAm WintOD, Cleve- 
land, O. Filed March 18, i8g6. Serial No. 583,840. 

One object of this invention is to provide an explosive en- 
gine with a mechanism for using tbe exhaust for the backward 
stroke of Ibe piston, thus producing a compound engine and a 
considerable increase in tbe power and eflSciency thereof, and 
at the same time a muffle for the exhaust to prevent the usual 
noise therefrom. 

Another object of the invention is to provide an air cylinder 
for controlling admission of air and gas. and thereby the force 
of explosion, power and speed of tbe engine. 
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A further object of the invention is to provide a feeding 
arrangement or mechanism for the fluid of gasolene or other 
similar engines to prevent flooding, and yet always insure an 
adequate supply of fluid for the working of the engine. 

Claim. — The combination with an explosive engine of a 
hydrocarbon feeder comprising a U-shaped pipe having one 
end open to the atmosphere, the opposite end in commuqica- 
tion with the cylinder, a fluid supply at a point near the open 
end of said pipe, a fluid tank, a pipe opening into the air and 
fluid supply pipes at a point opposite the fluid- feeder to receive 
the excess fluid and deliver it to the tank, and a pipe in com- 
munication with the doubled portion of the U-shaped pipe and 
the ta,nk, the parts adapted for the purpose described. 

581.783. Gas Engine, — Thomas Small, Camden, N, J., as- 
signor to George J. Richardson, trustee, Philadelphia, Pa. 
Filed April 11, 1896. Serial No. 587,184, 

Claim, — The combination in a gas engine, of a cylinder 
having air and gas inlets, and a main exhaust port for ex- 
hausting the main portion of the products of combustion 
at the completion of each forward stroke of the engine, 
said port opening into the cylinder at or about a point 
coincident with the line of ttavel of the inner face of the 
piston when full forward, means for inducing tbe flow of an 
explosive charge into the cylinder at the completion of each 
forward stroke of the piston as the products of 'combustion are 
withdrawn from the cylinder, a piston m said cylinder, a 
high-pressure exhaust port to permit tbe escape of the pro- 
ducts of combustion above tbe pressure of the atmosphere 
and an automatically operated one-way check valve provided 
in said port constructed to open before the main exhaust port 
is opened. 

581.784. Gas Engine, ^Thomas Small, Camden. N. J., as- 
signor to George J. Richardson, trustee, Philadelphia, Pa. 
Filed April 11, 1896. Serial No. 587,186. 

Claim, — A double-acting gas engine having two alternately- 
operating power cylinders, each having a reciprocatiug piston, 
automatically-Oi^erated air and gas inlet valves provided at or 
near one end of the cylinder, high-pres>ure escape valve, an 
exhaust port for exhausting the remaining products of com- 
bustion, and simultaheously drawing in a new charge, means 
for automatically Igniting the charge when under compression, 
a double-acting pump, the opposite ends of the cylinder of 
which are connected with the exhaust ports of the power cyhn- 
ders respectively for exhausting the products of combustion at 
or about the time the reciprocating piston jf each power cylin- 
der approaches th€*lower end of its said cylinder or full for- 
ward stroke, crank-shaft and connecting-arms and parts con- 
necting the respective pistons to the said shaft . 



582,271. Oil or Gas Engine,— Henry T. Dawson, London, 
England. Filed March 9, 1896. Serial No. 582,424. 

582,532. Igniter for Gas Engines, — John W. Lambert, 
Anderson, Ind. Filed June 23, T896. Serial No. 596,611. 

582,539. Motor Vehicle, — Hieronymus Mueller, Decatur, 
111. Filed April 20, 1896. Serial No. 588,257. 

582,54a Igniter for Exfilosive Engines, — Oscar Mueller, 
Decatur, 111. Filed J uly 22.1896. Serial No. 600,168 

581.286. Variable Direction and Speed Device. — Silas L. 
Heywood, Minneapolis, Minn. Filed April 27, 1896. Serial 
No 589.285. 

581,683. Gas Engme.—WiWiRm O. Worth, Benton Harbor, 
Mich. Filed June 17. 1895. Serial No, 553,091. 

581,730. Ball-Bearing Retaining Device.— Rohert M. 
Keating, Springfield, Mass. Filed May 23. 1896. Serial No. 
592.724. 

581.772. Ball Bear in €[ for Carriages, — Charles E. 
Roberts, Oak Park, 111. Filed June 4, 1896. Serial Na 594,- 
252. 

581,930. Gas Mixer. — ^George Alderson, La Salle. 111., as- 
signor to Charles Brunner. Peru. III. Filed May 6, 1895. 
Serial No. 548,285. 
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The Roser-nazurler Hotor. 

A recent issue of La LoeomotioH AulornobUe gives a de- 
scription of a novel motor in wbicta tbe ezbaust is utilized in a 
special C]r Under, resembling .a hot-air motor. It comprises two 
cylinders ^ and ^', constituting the petroleum motor proper 
and operating on the Otto cycle, and a third cylinder Cof the 
same diameter. {See FiRS. i and i. ) The burnt gases com- 
ing from the two cylinders at a high temperature arc employed 
to beat a quantity of gas previously compressed in tbe hot-air 
cylinder C. This previous compression, it is claimed, increases 
tbe efficiency and prevents a sudden expansion when the burnt 
gasea reach the cylinder C. 

The cylinders A and A'' have admission valve c and c' and 
exhaust valves d and </', which conduct the burnt gases to the 
second motor C where the valve k regulates their admission. 
All these valves are mechanically operated by levers / and 
cams g acting upon friction rollers k (Fig. 3.) 

The shaft has three crank throws at 90°, with balance 
weight P. It is d^sazto by contact with the cylinders with 
the object of avoiding back pressure. 

The cams^. regulating the motor by their automatic action 
upon the different valves are mounted on a rod q moved by 
the pinions p.o, n. I, in connection with the motor shaft o 
(Fig. 3.) The pinion p being twice as large as the pinion 0, 
tbe cam rod q turns half as fa.st as the motor shaft Hence an 
explosion is obtained, in each cylinder every other revolution, 
and motive impulse on the shaft every revolution. 

The cylinders A and A^ exhaust alternately into the hot-air 



cylinder 6', which exhausts at every revolution through the 

This motor is said to work equally well on gas, gasolene or 
kerosene, ignition being effected by the hot tube. Great 
economy is claimed for it, the mventors putting the saving at 
30 per cent, the consumption of fuel not exceeding 300 
grammes per hour per horse-power. 

It is the intention to apply this motor to vehicles, and to 
this end a transmission by friction discs has been devised, 
represented in Flg^a. 5 and 6. 

Three shafts, D, H. Q. are placed at right angles in the 
same plane, resting in four bearings. The shaft J/ carries 
two discs, the fixed discs /and the movable disc A* guided by 
a key working in a groove. 

To change speed tbe disc X in moved either toward or 
away from tbe centres of A and 0. When the centre is passed 
motion is reversed. 

To disconnect the power the lever is thrown back, moving 
tbe disc O away, while the two rods y bring the disc A out 
of contact. If the same lever is thrown further back tbe brake 
is applied, for the pulley A' then acts on the brake shoe B' 
whose two extremities are fastened at £' and i^', Todiminish 
friction the disc A is provided with ball bearings. As tbe disc 
/is loose upon the shaft and has a tendency to work away 
from tbe centre, one ball bearing is sufficient 

In a new construction, which tbe inventors have devised the 
hot air cylinder, will be placed between the other two In order 
to secure greater compactness. The three-horse motor, it is 
estimated, will then weigh only about 140 pounds.. 




xosKK-MAZuRtEK MOTOR. (See page 10 for further cuts.) 
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SPECIAL NOTICES, 



tkto htMtm at $3.00 m 
Umw, payable la advi 



w 



ANTED.— The Horselemsi Ajge.— Num. 
bers 1, 2 and 3 of Thb Horseless Agk 
(November and December, 1895, and January, 189f>) 
will be exchanged for later or current numbers u\ 
the sender's option. Thb Horseless Age, 2 it. 
WiUiam Street, N. Y. 



A SUCCESSFUL INVENTOR AND DESIGNER 
^ of Gas, Gasolene and Kerosene Motors, for 
stationary and road purposes, desires a situation in 
which he can have a moderate salary and an interest 
in his inventions. Address **OHIO," care The 

Horseless Age. 

/^ AS and oil engine expert, with several years ex- 
^^ perience in the motor carriage business, wants 
permanent position. Write for particulars and ad- 
dress " Y. M.," care The Horseless Age. 



A Splendid Opportunity. 

Mr. Joseph J. Kulage,, of Kalage Place, College, near 
Blair Avenues, St. Loui«, Mo., the iaventor and patentee 
of the unique and interesting Motor Vehicle mentioned 
in The Horseless Agb, which vehicla in avery vital point 
is believed to be snperior to any style or type of horseless 
carriage known, desires to build and manufacture his Vehicle 
at the earliest possible date, and being unable on account 
of his present engagements to devote his entire time to 
said enterprise, would in connection with a desirable 
party or parties organize a corporation with a capital stock 
of $35,000, and subscribe for $10,000 or $15,000 of said stock 
himself. The location of works in one of the Eastern 
States is considered preferable. 



\1/ ANTED CAPITAL— To build and patent a new power 
^^ Transmission for Motor Wagons. Will be gladly used 
by all motor wagon builders on royalty; will give 40 per 
cent, of patent. WES LB Y KOUNS, Salina, Kans. 

PARTY WITH SMALL CAPITAL, OR MANU- 
facturing concern, desirous of introducing its 
product, may learn of excellent opportunity to run 
horseless omnibus or wagonettes over short line, in 
community of nearly half a million and connecting 
prosperous electric railway routes. Address ** J.," 
care The Horseless Age, New York. 



Designs tod Estlaatss Wanted fsr the Psliowiag Horseless Vehicles: 

One Encloeed Parctl Delivery Wagoa. One BAirffage and Espresb 
Wagon. One Pleasure Vehicle, seatias* from ten to tweWe person*. 
Grades, 5, 7 and U per cent The Roads for the Pleasnre Vehicle wilt be 
the hardest for traTel. being at times sandsr, with mta and holes, and 
short pitches of a 12 per cent, grade. These vehicles must contain the 
best material and be guaranteed for not less than twelve months. All 
suggestions Uiat will tend to make the best and most desirable Vehicles 
are asked for and will be received with thanks. Estimates for each 
Vehicle must be separate. 

R. M. DALE, 861 Klflhth St, Smn D|«flQ, Cal. 



\X7ANTED.— Bright man, with small capital or 
^^ credit, to take electric launch priyileg'es, in 
connection with electric railway, in the most prosper- 
ous manufacturing community in America, on slack- 
water river; great chance for right man. Address 
'*.S , " care The Horseless Age, New York. 



FOR SALE —Double Cylinder Gas Engine, 3}4 
actual horse-power; weight, 130 lbs., $130; 
a two horse-power single cylinder, $110; some ex- 
perimental motors, $75 each; all guaranteed; enclose 
stamp for answer; photos, 10 cents each. A. D. 
STEALEY, 1480 23d Avenue. Oakland, Cal. 



FOR SALE. 

"THE EINIG STEAM CARRIAGE, SHOWN ON 
I page 19 of December issue of The Horseless 
Age, can be bought for half the cost to build. 
Address JOHN EINIG, P. O. Box 247, Jackson- 
ville, Fla. 



BOOK DEPARTflENT, 

The following valiiable books on gas entpnes and kindred sub- 
jects will be sent to any address in the United States or Canada on 
receipt of the published price. For foreign countries in the postal 
union extra postage will be charged as specified in each case. 

A Prariical Treatise on the Otto Cycle Gas Engine. By Wmiam 
Morris, M. L M. E. "^ -ir / »" 

Price I3.00 

Foreign 3.35 

A Practical Handbook on the Care and Managenuni of Gas En- 
gines, By G. Lieckfeld, C. E. Translated by George Richmond, 
M. E. with instructions for running oil engines. Just issued, and 
having an extensive sale. 

Price $1.00 

• Foreign countries ^ 1.05 

The Gas Engine, History and practical working. By Dugald 
Clerk. With 100 illustrations. New edition. lamo., cloth. 

Price $4.00 

Foreign countries 4.25 

Auto-Carsy Cars^ Tramcars and Snail Cars, By D. Parman. 
Translated from the French by L. SerrailUer. Preface by Baron 
de L. de Nyevelt. 23S pages, 112 illustrations, xamo., cloth. 
Price $a.oo 

A Txt Bookon Ga\ Otland Air Engines: or Internal C mfms- 
iion Mo ors Without Boiler,— '^y Bryan Donkin, 8vo., cloth. New 
and revised edition just issued. 

Price $7.50 

Gasy Gasolene and Oil Engines,— By Gardner D. Hiscox, M. E. 
1 reating principally on Amencan makes of these engines. Polly 
illustrated. 

Price f 2. • o 

Foreign countries X75 

• IN PREPARATION. 

El mentary Tr atise on the Gas Engine.— Bj Prof. Atkinson, 6- 
the School c'f Technology, Glasgow, Scotland. 



I think your publication a most excallent one on this sub- 
ject. Capt*A« B. Benjamin. 
Stratford^ Conn. 
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The Flying Machine. 



Wb take pleasure in presenting to our readers in 
this issue an article from the pen of Mr. A. M. 
Herring, of Chicago, 111., who for several years has 
been associated with Mr. O. Chanute, of the same 
city, in the study of the principles involved in the 
flying machine. His statement that motors of 
sufficient lightness and power for the propulsion of 
flying machines have already been produced, both 
for steam and gasolene, should silence those doubt- 
ers who think a successful carriage motor an in- 
ventor's dream. The great difficulty yet to be over- 
come, however, is the changeable winds to which 
the machine must automatically accommodate itself 
to maintain its equilibrium. This is the task which 
the two Chicago aeronauts, in common with other 



investigators in the same field, have finally set for 
themselves. That they are able to report so much 
real progress in so short a time gives good ground 
for the hope that complete success is near at hand. 



-•-^* 
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The Prevention of Noise. 



At last we are beginning to realize that there is 
a noise nuisance in our modern civilization, and a 
society known as the Society for the Prevention of 
Noise has been organized in New York to miti- 
gate it. 

The work is a most commendable one, worthy of 
the co-operation of all good citizens. The disas- 
trous effect upon the human nervous system of the 
thousand and one discordant noises that make a 
Bedlam of a great city is not appreciated. The ac- 
tual waste of time and strength due to this cause 
would foot up many millions of dollars annually, 
yet it seems to be accepted like scores of other 
nuisances and burdens under which the race groans 
as a necessary evil due to the multiplied activities 
of our modern life. 

This is only partly true; noises may be generally 
divided into classes, useful and pernicious. Under 
the first class come the various warning signals 
which are found necessary for the protection of life 
in populous centers, and which, apparently, must 
grow in number as population increases and street 
locomotion keeps pace with its needs. 

Of the pernicious noises the horse and the rough 
pavements provided for him are a most prolific 
source. The impact of horses' hoofs and the clash 
and clang of iron tires make up a large part of the 
disagreeable noises of a great city. Smooth pave- 
ments and motor vehicles running upon them will 
reduce this class of street noises to a minimum. 
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The Horseless Carriage of the Next 
Generation. 

SOME SUCCESSFUL EXPERIMENTS. 



In the general mind the flying machine is almost uoiversally 
associated with some form of ci^ar-shaped balloon, and in 
newspaper " Cakes " we And this class of macbine universally 
portrayed, perhaps because tvitb this type o( apparatus free 
flight ha«, within certain narrow 'imits. been accomplished; 
but it is, however, scarcely witbia tbe range of probability 
that the flying macbine of the future will possess any of the 
characteristics of the balloon. Instead of being lighter than 
the air. it will doubtless be handrede. perhaps thousands of 
times heavier, volume for volume, and instead of depending 
on gas forits support, it will rest upon the air only while skim- 
ming rapidly through it, at speeds equal to but not many times 
greater than that of nur fastest railway trains. 

It is interesting to note that tbe nearest approach to bnman 
flight of modem times was attained only by tbe use ol aero- 
curve machines. In 1894 tbe late Otto Lillientbal, of Berlin, 
built a huge bat-like macbine, with curved, rigid «'ings, on 
which be was able to slide down hilt on the air a hundred and 
fifty feet or so at a time. 

In this machine the equilibrium was not automatic except in 
still air; nevtrtbeless, bis great skill and extensive practice 
eventually enabled bim to make leaps from very high hills, and 
tbe nights became correspondingly longer. It was on a ma- 
chine of this type that he loKt his life in tbe early part of last 
August — a sad accident which has taken from the field of aero- 
dynamic work one, if not the ablest, of its workers. 

The transforming of a small horizontal force (the push of 
screws— for it takes a very great expenditure of power to pro- 
duce a moderate screw thrust in air) intua much larger lift- 
ing effect is the main advantage which tbe ffiroplane or aero- 
curve machine has over the vertical screw, an advantage 
which makes tbe one type possible and tbe other not. 

With a plain surface the necessary driving force becomes 
smaller and smaller it) proportion to the lifting power as the 
angle of incidence is diminished. So that, theoretically at least, 
it becomes possible to float enormous weights on rapidly mov- 
ing planes with a very small expenditure of power indeed. But 
these very greatest results now dangle before the inventor's 
imagination Like the latent energy he knows to be stored in a 
lump of coal, of which he is able to turn but a small portion 

The aerocurve — an arched or hollow surface— has no such 
etiormous limits to its theoretical possibilities, but on the 
other band the lifting effect is far greater and the power re- 
quired lo drive it smaller than for the aeroplane at mostangles 
and especially so at the best angles that we are ever likely to 
be able to maintain in actual fligbt. 

While there is no theoretical reason why a continuous thrust 
of one pound might not be able to sustain 100 or even 500 
pounds on an aeroplane, the utmost amount that tbe same 
thrust could {theoretically) sustain on an aerocurve would 
probably be somewhere between 18 and 33 pounds if we could 
accurately maintain the surface at just the exact inclination 
we desired. I use the word 1/, because the solution of this one 



point meanssolution of tbeproblem of the flying machine it- 
self. 

Though their theoretical advantages are very great, we are 
met in tbe development of the aeroplane or aerocurve macbine 
with difficulties of equilibrium and regulation, which until re- 
cently seemed well nigh un surmountable. 

At first sight the difficulties to be encountered in tbe develop- 
ment of the flying macbine seemed purely mechanical and 
therefore (on paper at least) simple enough to master. 

Nevertheles.*, but few of those who have built machines or 
models, and tried ihem in tbe open air, have fail«d sooner or 
later to come to the coD-:lu3ion that the machine which <kvith 
present theories) works out best on paper is tbe one that is 
least likely to fly at all in the open air, although it may (and 
generally does] behave beautifully indoois. Tbe reason why 
it acts otherwise in tbe open air is not far to seek— our theories 
do not take into consideration the very great peculiarities 
of the natural wind. 

The skill required to operate a Lillienthal machine may be 
judged by tbe fact that out of possibly over too persons, in- 
cluding among them a tight rope dancer and an experienced 
acrobat, but two persons besides himself have ever succeeded 
in making creditable flights. 

Lillientbal depended on shifting bis weight to meet tbe 
variations in the wind, but in high winds it was found 
that tbe changes occurred with such frequency and were so 
great in extent that even his "double-deck" machine was 
practically beyond control in a wind of over 33 miles an hour. 

As a general rule, engineers who have not made an especial 
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Study of the flying-machine question are under the impression 
that the most important difficulty to be overcome is the obtain- 
ing of a very light motor ; this is important, but the difficulty 
has been mastered, both with the steam and the gasolene 
engine. 

Fig. I represents a 12-pound experimental engine of the lat- 
ter type, built almost wholly of tempered tool steel. These 
engines are probably the lightest prime movers (in proportion 
to the power they furnish) ever constructed. The ignition is 
automatic except at starting, when a jumping spark is used 
from a Rhumkorf coil. Each cylinder has but one valve en- 
tering it. which forms both inlet and exhaust, and thereby 
keeps cool. The gasolene is boiled and enters the cylinder 
during the charging stroke after the majority of the air charge 
has been drawn in. The compression is carried to a very high 
point, making the ignition in contact with a prepared surface 
automatic. 

Size of the engine is 3-inch bore, 3-inch stroke; valve, iX 
inches diameter of clear opening. Thickness of cylinder walls, 
.035 inch; thickness of water jacket walls 0.006 inch. Power 
developed is over 2}^ brake. 

In Fig. 2 the motor is seen attached to a bicycle, all in gear 
for starting. The gasolene tank and carburetter increase the 
weight two pounds ; the weight of the flywheel is 14 pounds, 
and of the igniting device and storage battery (for 400 miles) 
10 pounds. The battery, which is not shown in the illustra- 
tion, belongs below the gasolene tank, and the spark coil is 
carried in the tafik. 

When the motor is raised, as in Fig. 3. the connection with 
the tank and with the spark coil is automatically cut off. 

The problem of obtaining a light, powerful engine has cer- 
tainly been a difficult one — one that is solved, though not en- 
tirely to my complete satisfaction yet; however, this difficulty 
was insignificant beside tk,ft of devising means to secure 
automatic equilibrium in winds of high velocity. 

At first sight there appears no connecting link whatsoever 
between those sudden changes which are met with in every 
wind. It was with the object of determining their character 
and effect that ^ long series of experiments were undertaken 
by Mr. O. Chanute and myself some two yrars ago. These ex- 
periments started with models and culminated last summer 
with the trial of several full-sized gliding machines embodying 
different features, in two of which were combined the conclu- 
sions reached after more than a dozen years of independent 
experimental work — both of these machines fly and carry the 
operator. 

It would be easy, of course, to understand that, once the law 
governing the gusts or wind changes was known, however 
complex it might prove to be, a regulator would doubtless 
eventually be made which would automatically counteract 
them, but it would not be within the scope of an article of this 
character to give the experimental work which led up to the 
recognition of this law, nor explain the more or less complex 
theory of the regulators invented to meet it, further than to 
say that in the experiments conducted under the auspices of 
Mr. O. Chanute, at Dune Park, last year, two machines fitted 
with reg^ators were tried. The regulators in each were, 
however, materially different from each other both in theory 
and construction. 

Of the four full-sized machines tried, the two fitted with the 
regulators proved to be by far the safest and most manageable 
(both of these machines are herewith illustrated). On them 
we were able to cover the longest distances horizontally in pro- 



portion to the height started from — a sand hill 40 to 45 feet 
high. It is to be rememDered, of course, that these machines 
are purely experimental ones, and therefore were not provided 
with any propelling means whatsoever other than that fur- 
nished by gravity in descending from a height. 

On the Lillien thai machine used, the longest flight obtaina- 
ble from our starting point, in the course of 200 attempts, was 
only 116 feet long, against about 200 feet with the one 
regulated machine, and 360 feet with the other. This, how- 
ever, does not represent the advance made, for where the 
safe limit of experiment with the Lillienthal was in winds of less 
than 18 miles velocity, that with the one regulated machine 
was over 25, and with the other above 31 miles an hour — the 
latter aigale, which is of comparatively rare occurrence — being 
met with possibly less than 15 days in a year. 

The main and most important advance, however, has been 
that the equilibrium is now maintained automatically without 
the interference of the operator, who may now sit quietly in 
position, but who was taxed to his utmost strength and skill in 
using the Lillienthal machine in a wind blowing at only 18 
miles an hour. During the late fall I made an improvement 
on one of the regulating devices and fitted it to a new machine 
with three superimposed surfaces. On this I experimented in 
winds up to 48 miles an hour, and succeeded in increasing the 
length of flight from 360 feet to 927. 

The larger aerocurve machine in our tests was only 16 x 4 

feet, with a rudder projecting seven feet in the rear. On this 
machine, speeds of nearly 60 miles an hour were obtained 
while the operator was on board. Both the speed and the 
machine were so completely under control, however, that out 
of possibly 1,000 flights no accident occurred which prevented 
the operator from making a comparatively gentle landing. 

The sensation in "coasting** through the air is something 
similar to tobogganing, without the '* drop*' at the beginning of 
the glide, for in strong winds one often leaves the hillside 
horizontally or even on an ascending line, but when well 
clear of the rising current of air near the hill, an operator can 
( with a little practice) make the direction and speed until the 
ground is reached almost what he will. By shifting his 
weight forward, he causes the machine to descend where he 
feels himself gaining velocity at a tremendous rate. When 
within 10 or 12 feet of the ground, by moving easily back to 
his original position, the machine returns to a level keel and 
skims along with gradually diminishing speed for 60 to 100 
yards, while the operator's feet dangle but a few inches above 
the grass and sand. 

At any time, though, one may make a landing with less shock 
than would be experienced in jumping from the seat of an or- 
dinary chair. 

It would, however, be a mistake to imagine that it is very 
easy to learn to handle a gliding machine. The diffculties 
are certainly greater than those which must be met by a be- 
c^nner on a oicycle — yet, the trick once mastered, it is doubt- 
ful if a bicycle can be handle 'I with any greater ease. 

In oidinarv flight, the feet and one or both of the hands are 
comparatively free. Often during the course of trials in heavy 
winns the writer has been lifted on the crest of air waves 
(during the space of two or three seconds) from 40 to 60 feet 
above the starting point, he did not, however, experience the 
slightest embarrassment further than the fear that some point 
in the machine might prove to be too weak to withstand the 
buffeting of the wind. The machines, even in all these trials, 
however, always retained an almost absolutely level keel. 
Their behavior under such circumstances is good evidence 
that we are now in position to go a little further ; that the 
time is near at hand when power may be added. — It remains, 
however, to be seen if this will not aad a new difficulty to the 
already complicated problem of equilibrium ; it is possible that it 
may not, and I am myself inclined to that view. It is alto- 

f ether probable that in less than five years we will see the 
rst one-man machine which can travel 60 miles an hour and 
cover 500 miles without stop. 
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The Win ton Holds the Record. 



On Decoration Day, May 30, the Win ton motor carriage 
gave an exhibition mile against time on the race track at Cleve- 
land, O. , making a mile on a circular track in one minute and 
48 seconds and breaking all previous records. 

In just 60 days after the organization of the company, the 
first new and improved carriage was turned out, a picture of 
which is herewith shown. This machine has been 
put to every conceivable test and fully demonstrates the 
practicability of the self-contained hydro-carbon motor and its 
complete adaptability to road locomotion. It was given a 
road test of 60 miles from Cleveland to Elyria and return, 
and proved its perfect utility for every purpose to which a 
horse and wagon can be put The day was warm and the 
roads torn up —undergoing repaits— and for a distance of six 
miles were a bed of sand ; yet on hill or level, or sand, the 
motor went through without a hitch with four passengers and 
consumed only six gallons of gasolene. Five miles of the route 
were c ;vered in 16 minutes and the running time was Bve 
hours for the 60 miles. 

The Winton motor carriage resembles an ordinary trap with 
the seats back to back, each wide enough to seat three per^^ons 
comfortably. The motor and driving mechanism are snugly 
concealed in the body of the vehicle and are self-lubricating. 
The wheels are 36 inches in diameter in the rear and 30 inches 
in front, and equipped with nickeled spokes, steel rims, and 
three-inch pneumatic tires. Ball bearing^ are used throughout, 
thus securing the greatest possible freedom from friction and 
wear. The body is supported on easy-riding springs and is 
handsomely finished in polished natural wood, nickeled trim- 
ming^, leather cushions and dash. It will be provided with a 
canopy top when ordered. The weight of the entire machine 
is 1,800 pounds. 

The lo-hp motor of the hydro-carbon type is said to be com- 
pact, practically noiseless, odorless and iree from vibration. 
It uses gasolene, carrying seven gallons, which the patent 
feeder converts to a fixed gas before entering the cylinders 
without any carburetter. It is very economical in fuel, and 
costs less than i cent per mile, carrying six passengers over 
ordinary country roads and city streets. The improved 
igniter is claimed to be positive in its workings, requiring no 
adjustment Mr. Winton's perfected and patented pneumatic 
governor places the machine under perfect control, and by 
pressing a button the speed can be increased and held any- 
where from zero up to the maximum power of the motor, 
which is capable of 30 miles per hour. The carriage is oper- 
ated by a lever, which at will engages, releases or reverses 
the driving mechanism or applies the brake. The steering 
gear is simple and easily handled. 

The company have a contract with the Automobile Com- 
pany, of Cleveland, for their entire output of carriages, out- 
side of vehicles for private use, and will shortly turn out a 
light phaeton motor, which will sell at a popular price, and 
will be fully described in their catalogue to be issued soon. 
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The Reeves ilotor Carriage. 



of Cooper & Wood. As will be noticed, it carries seven passen- 
gers, and is operated by the person sitting at the left in the 
center seat. 

It is mounted on ball-bearing axles and solid rubber tires, 
and is said to be practically noiseless and without vibration. 
The motive power is a six horse- power double cylinder, marine 
type, gasolene motor, mounted at the extreme rear, and with 
all parts entirely encased. 

The distinctive feature of '• The Reeves " vehicles is the speed- 
varying mechanism. This is placed intermediate between the 
motor and the rear wheels, and by its use any speed whatever 
can be obtained between the maximum and minimum, the 
range being one to ten. This change is said to be accomplished 
as easily, and in about the same manner, so far as the opera- 
tor is concerned, as a motorman governs and controls his street 
car. By the same device the rig is run backward with every 
facility with which it is run forward. 

Through this device the motor is given such an advantage 
of the load that the rear wheels may be slipped on the ground 
if the carriage is tied to something stationary. 

Recently the carriage drew a tally-ho, containing 36 persons 
same distance over the streets of Indianapolis. 

The builders claim that this machine, although not built for 
speed, will make 18 miles per hour over good roads and will 
take any grade where the traction of the rear rubber-tired 
wheels will carry it. 

In actual experience, especially in cities, it is found that it is 
desirable to be almost continually changing speed. No set 
speed can be maintained for any length of time. This is ac- 
complished on this carriage as easily as reining in the old 
family horse. 

The Reeves Pulley Company are now completing three other 
vehicles, one for 20 passengers, to be operated in Chicago, 
which will have a 12-hp engine ; one four-passenger vehicle for 
the Sintz Gas Engine Company, of Grand Rapids, Mich , and 
one two-passenger carriage to be used by members of the firm 
as an exhibition machine. This last will be mounted on pneu- 
matic tires and will be put up more on speed lines. 
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The Prall Rotary Motor. 



W. E^gar Prall, Jr., Washington, D. C, writes that he has 
completed a rotary motor which runs easily and smoothly at a 
speed of 10,000 revolutions a minute, and at a steam pressure 
of 150 pounds, cutting off at quarter stroke, gives four-break 
horse-power. The weight, he states, is only 28 pounds. 

He claims that his motor '* is almost frictionless, all strains 
and pressures being perfectly balanced, and that as the power 
is transmitted torsion ally through the shaft by direct effect and 
not by a crank there is no wear or leakage of the piston or 
packing. There is only one part of the engine in which there 
is any wear, the clutches, and that is taken up automatically, 
the engme requiring not the slightest attention or adjustment. 

" The engine can be run as fast as a steam turbine, although 
it is a piston engine, usin^ steam at the most economical rate 
of expansion, namely, expanding four times." 



The Reeves motor carriage, invented by M. C. Reeves, of 
the Reeves Pulley Company, Columbus, Ind., is now being 
used in regtdar livery in the city of Indianapolis, at the stable 



The American Motor Company, New York, have sold a 3-hp 
kerosene motor to Prof. Agassiz, the distinguished scientist, 
who is fitting out an expedition to South America. The motor 
will be used to operate an ice machine. 
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Recent Dotor and Qas Engine Patents. 

583.018. Motor yeAic/e. —Herbert C. Baker, Hartford, 
Conn. Filed June 37, 1896. Serial No. S9T>3i3. 

In the dra\vings Fig. i is a plan view of the motor vehicle 
with the foot-board removed and wilh the seat represented by 
dotted lines, showinf; in full and dotted lines two positions, 
respectively, of the steering wheels. Fig. 4 is a boriEontal 
section, on a relatively large scale, of a portion of the traction- 
wbeel actuating and controlling mechanisms, showing a por- 
tion of one traction -wheel, traction- wheel shaft, a por- 
tion of the mo\or-shaft, and connecting and acluatic^ 
instrumentalities between the motor shaft and traction -wheel 
shaft. Fig. 5 is a side vieM-, on a relatively small scale as com- 
pared wilh Fig. 4, of a portion of the traction- wheel- driving 
mechanism and the sbiftable speed controller, this figure rep- 
resenting by radial lines three different positions of the speed 
controller. Fig. 6 is a horizontal cross section of one of the 
steering wheels and a portion of its supporting and actuatinf; 
instrumentalities. Fig. 7 is a vertical cross sectional view taken 
in line c c. Fig. 6, of the hub portion of a steering wbee^ as 
seen from below in Fig. b. Fig. S is an elevation of a portion 
o( the steering-wheel carrier or axle showing the pivot block 
in which the horizontal pivot of the main frame of the vehicle 
is supported when the parts are assembled, as shown in Fig. <). 
Fig. 9 is a sectional plan view of a portion of the steering axle 
and a p)ortion of the main frame, showing the parts assembled 
in working relation. Fig. 10 is a cross sectional view taken in 
a line corresponding with the tine d d. Fig. 9, and 
showing the sbiftable connections between the steering 
axle and main frame of the \-ehicle. Fig. it is an 
enlarged plan view, partially in section, of a portion 
of the hand lever which actuates and controls the move- 
ments of the speed -control ling device. Fig. 11 is a sectional 
side elevation of that part of the lever shown in Fig. 11. Fig. 



13 is a cross-sectional view, on a telatively large scale, of a 
portion of the driving mechanism and sbiftable speed-control- 
ler, showing the parts as viewed from the left band. Fig. 14 
is a perspective view of the slide which controls the angular 
positions of the steering-wheels. Pig. 15 is a perspecti\-e view 
of the block which, when the parts are assembled, is shiftahly 
supported in a guideway of the slide shown in Fig. 14. Pig- 
16 is a plan view of n lock-washer used in connection with tbe 
nut that holds the steering -axle and mala frame in operative 
relation, as shown in Fig 9. Fig. 17 is a plan view, on a 
relatively large scale, of a portion of tbe front end of the main 
frame, showing the steering and speed -controller actuating 
lever and accessories. Tig. iSisa vertical cross-section, taken 
in line//. Fig. 17. and showing the par s illustrated in Fig. 
17- 

The vehicle frame, constructed of metal tubes so ditposed 
and connected as to form a rigid stmcture, may properly com- 
prise a series of longitudinally disponed tubular sills or beams, 
the outer sills of which are connected together tietween the ex- 
treme ends thereof, by cross-ties, and the extreme outer ends 
al which sills are connected by a tubular end sill at one end 
and at the opposite end by a tubular traction shaft sleeve, 
which is transversely divided to form two azially-aligned 
shaft supporting members. 

The two side sills are arched at their middle portion, where 
they are connected by the cross-ties to furnish a convenient 
elevated support for a seat, tvhich rests upon springs shackled 
to the cross-ties. The interinediate sills are of relatively large 
diameters, and extend somewhat below the arched portion of 
the sill, and are connected to said sills by banger-tnbes. as^' 
also to the end sill, and to the two-part tobularshaft sleeve. 

The traction wheels of the vehicle are carried at the ends of 
a traction axle or shaft, jouraaled in suitable bearings in the 
traction shaft :ileeves or tubular members, and the steering 
wheels are rotatably supported on spindles, pivotally mounted 
for horizontal movement upon the ends of a steering axle. 




FIG. I.— FI.AN VIEW OF BAKKR MOTOR VEHIC 
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wbich in turn ispivotally mounted for vertical oscillation upon 
the end <:ill of the frame. 

The differential gear comprises a drum or gear case located 
within a suitable casing, which constitutes a part of the 
vehicle frame. This gear case is journaled for ro- 
tative movement upon the adjacent ends of the 
two shaft members, and has a beveled gear in con- 
centric relation with the shaft members, two oppositely-dis- 
posed bevel-gears of corresponding diameters fixed to the ends 
ot the shaft members, within the gear-case, two oppositely- 
disposed duplicate bevel-gears or idle-wheels, journaled upon 
the opposite ends of a carrier mounted in the gear-case, which 
bevel-gears mesh at opposite sides with the bevel-gears before 
mentioned and have their axes of movement coincident with 
each other and at right angles to the axis of movement of the 
other two gears and a driving l>evel-gear, fixed to an equa- 
tional-box-actuating shaft journaled in a suitable bearing on 
the frame of the vehicle. 

The driven and driving gears are of such relative diameters 
that they will effect a two-to-three ratio of movement between 
the gear-case and the actuating shaft. 

By reference to Fig. 4 it will be understood that the planet- 
gears or idle-gears make two revolutions to three rotations of 
the shaft and that the bevel-gears, which are fixed to the 





FIGS. T7 AND 18. 



traction-wheel spindles will, if the traction resistance of both 
traction- wheels is the same, rotate in the sa^^e direction at 
velocities corresponding to the orbital velocities of the idle- 
wheels. On the other hand, any reduction in the peripheral 
velocity of one tract ion -wheel due to an increased tractional 
resistance will result m a corresponding increase in the' velocity 
of the other traction wheel. 

The motor which is shown supported upon the intermediate 
sills of the vehicle framework has a power-shaft in axial align- 
ment with the equational-box-actuating shaft. This motor, 
of the gasolene type, was patented by Mr. Baker, July 7, 1896. 

The reversing, driving and speed-controlling mechan- 
ism comprises two independent conical friction drums of relat- 
ively different diameters, the smaller cnc of which is fixedly 
secured to the motor or power shaft, and the larger one is sup- 
ported at its opposite ends for rotative movement upon the ad- 
jacent ends of the two shafts, said conical friction drums being 
set in concentric relation with the two shafts and having their 
apexes or their diametrically reduced ends in adjacent rela- 
tion ; two oppositely disposed bevel gears of corresponding di- 
ameters fixed respectively to the ends of the shafts, two op- 
positely disposed idle gears ot diameters corresponding to the 
diameters of the bevel gears and meshing with the bevel 
gears at opposite sides thereof and which idle gears are jour- 
naled respectively upon the opposite ends of a carrier sup- 
ported in bearings in a gear case, which constitutes a fixed 
part of the conical friction drum, a shiftable speed modifier 
consisting of a slide shiftably supported in a slideway on the 
vehicle frame ; a shaft journaled for rotation in bearings in 
this slide, and two friction rolls or wheels in peripheral en- 
gagement with the two drums. 

The differential train comprised in these gears constitutes a 
reversing driving connector between the two shafts and the 
conical drums in connection with the friction rolls, and their 
carriers constitute speed modifying instrumentalities for con- 
trolling the speed of the shaft with relation to the speed of the 
motor shaft. 

The friction rolls are shown of relatively different diameters 
and carried by a two part shaft, the parts of which shaft are 
coupled together by a universal joint or coupling the friction 
roll being of a diameter substantially equal to the diameter of 
one cross sectional part of the friction dnim by which it is ro- 
tated, and the friction roll being of a diameter equal to one- 
half of the diameter of one cross sectional part of the friction 
drum that is controlled in its movements by the friction roll. 

The relative diameters of the friction drums and their re- 
spective friction rolls and the relative arrangement of these 
friction drums and rolls are shown in the drawings to be such 
that when the friction rolls are in the position Fhown in Figs. 
I and 4 one friction drum will be so held by the friction roll 
that it and the other drum will have a one to-two ratio of 
movement, the first drum rotating at one-half the speed 
of the second, and when in this position — which may 
be consistently called the "stopping" position and 
which is designated by "stop" in the diagrammatic 
view Fig. 5 — the orbital and rotative movements of the idle 
gears countervail each other, causing these gears to have no 
rotative effect upon the bevel gear, fixed to the shaft, and thus 
holding the shaft at rest, whereas, on the contrary, if the fric- 
tion rolls are shifted toward the extreme right-hand positions 
(Fig. 5) this will result in the friction-drum being rotated with 
a gradually increasing velocity in what might be termed a 
"forward" direction, and if the friction rolls are shifted 
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toward their extreme left-hand positions, the drum will be 
rotated with a gradually decreasing velocity, thus causing the 
shaft to rotate in a reverse direction. Thus it will be seen 
that by moving the friction l^olls, which are in constant en- 
gagement with the drums longitudinally of said drums and in 
one or the other direction 'described, the velocity of the shaft 
may be increased or decreased, and the direction of rotation of 
the shaft may also be changed, as will be readily understood 
by comparison of Figs, i, 4 and 5. 

The sliding carrier for the friction rolls is lupported to have 
a shifting movement in the arc of a circle, and the peripheries 
of the fnction drums are curved longitudinally to correspond 
to the arc traversed by the peripheries of the friction rolls. In 
such case it is advantageous to construct the friction roll 
carrying shaft in two parts and connect these parts by a uni- 
versal coupling to adapt tbe same to the curvature of the 
peripheries of the friction drum. 

The speed controller is connected by means of a connecting 
rod to one arm of a bell crank, pivotally supported upon an 
arm of an upright or post, secured to the intermediate sills of 
the vehicle frame. This bell crank is connected at its opposite 
end to the lower end of an actuating rod, which is pivotally 
connected at its upper end to a hand lever, fulcrumed upon an 
arm of a hand lever supporting bracket carried at the upper 
end of the upright or post. As a convenient means 
for arbitrarily setting and holding the modifier actuating 
lever in different posit ions, the lever carrying bracket 
is furnis!:ed with a curve arm or sector having lock notches 
in concentric relation with the fulcrum of the hand 
lever, and the hand lever is furnished with a shiftable 
spring actuated bolt, the outer end of which is adapted for en- 
gaging in lock notches formed in the inner face of a curved 
arm. This bolt is connected at its inner end with a thumb 
lever by means of which it may be retracted. This thumb lever 
is extended through a vertical opening in the hand lever and 
is pivoted to said lever, the bolt l>eing normally held in its 
lock- notch engaging position by means of a spring bearing 
against the thumb lever. 

For the purpose of insuring the engagement of the bolt with 
a lock- notch when the lever arrives at a position for setting the 
speed controller in its stopping position, the arm has one lock- 
notch, located in advance and out of the plane of the other 
lock-notches, and the bolt is normally limited in its advancing 
movement, so that while it will nonnally engage in the advance 
Vx:k -notch it will freely pass the lock-notches without engag- 
ing; or, in other words, the lock-bolt is settable to two positions 
iu an advanced direction, one for engaging in the advance 
lock-notch and the other for engaging in the lock-notches, and 
as a means for limiting the advancing movement of the bolt, 
so that it will be iree to clear the lock-notches with- 
out engagement therewith and at the same time facili- 
tate the engagement of the bolt with the advance lock- 
notch the inventor has provided, in connection with 
the hand lever, a shiftable bolt-limiting device, which 
con.sists of a push-pin supported in a transverse opening in- 
tersecting the plane of movement of the thumb-lever and 
having two portions of relatively different diameters, the en- 
larged portion of which normally engages the front face of the 
thutnb-lever, as shown in Figs. 11 and 12, and holds the lever, 
so that the bolt will engage in the lock-notch only and will 
freely pass the other lock -notches. The push-pin is normally 
held in the position shown in Fig. 1 1 by means of a spiral 
spring, which surrounds the stem of the push-pin and is located 



between the head of this push-pin and a shoulder on the hand 
lever. 

When it is desired to engage the lock-bolt with one of the 
notches the push-pin will l>e pressed inward suflBciently to 
bring the portion into juxtaposition with the thumb-lever, thus 
permitting the lever to advance sufficiently to enable the lock- 
bolt to engage in the notches. 

As a means for automatically retracting the hand-lever to 
lock the same in its vehicle stopping position, we have a re* 
tracting device which consists of a spring secured 
to one end at the bell crank and at its opposite 
end to the upright This forms a convenient means for auto- 
matically stopping the vehicle in case the speed-modifier-actu- 
ating lever is tampered with, or. in case the operator from any 
reason loses control of the lever. 

As a convenient means for supporting the steering wheels, 
so that the angular relation of the wheels may be changed to 
correspond to the arc described when the vehicle is run in a 
curved path and at the same time hold the steering axle 
against horizontal movement, the steering axle is furnished 
midway between the ends with a bracket, having a horizontal 
pivot bearing, in which is rotatably seated a horizontal pivot, 
secured to the middle portion of the front sill of the vehicle 
frame. These parts are held in operative relation by a nut, 
secured to and locked against rotative movement on the pivot, 
and the steering wheels are rotatably motmted on spindles, 
which are in turn pivotally secured for horizontal oscillation 
on the ends ot the steering axle (Figs, i and 6). These spin- 
dles are of tubular construction and are pivotally connected 
with tbe opposite ends of the steering axle at points central 
between the opposite end of the hubs of the steering wheels, a 
construction which affords means whereby the steering wheels 
may have rotative movements in transverse directions upon 
intersecting axes. 

As a means for changing the angular relations of the two 
steering-wheels to the proper degrees necessary to facilitate 
the movement of the vehicle in a curved path without cramp- 
ing, the bracket is furnished with a curved guide on which is 
mounted a steering-wheel-actuating slide connected by means 
of actuating-rods to the angularly-disposed arms of the wheel- 
supporting spindles. 

For the purpose of setting and holding the steering-axle in 
operative relation with the vehicle-frame, the axle is provided 
near each end thereof with a transversely-disposed slide, 
which engages a guide at the end of the front sill of the vehi- 
cle-frame (Fig. 9), abutments being provided for limiting the 
vertical movement of the axle with relation to the vehicle- 
frame, said abutments engaging a stop on the frame for this 
purpose. 

The radius of the guide for the steering-wheel-actuating 
slide will be of a proper length and the position of the slide 
with relation to the wheel-spindles and the spindle-pivots will 
be such as to secure the requisite difference in the degrees of 
the angles of the two steering-wheels. 

As a convenient means tor shifting the slide to change the 
angular relation of the two steering wheels, and to do this 
through the medium of the same lever that actuates the speed, 
modifier, the bracket which carries the hand lever has a tubular 
rock shaft or stem, which is journaled for rotation in the t)ear- 
ing on the bracket -supporting post, and said rock-shaft is pro- 
vided at the end thereof with a laterally- projecting arm, hav- 
ing a ball at the outer end, which is seated in a block, supported 
for vertical movement in a slide way on the steering wheel- 
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avtnating slide. Tbe rock-shAlt is hollow to receive and permit 
a slight lateral movemeot ol tbe rod. wbicb connects the work- 
ing end of the lever and the bell-crank. 

By supporting t^e steering axle so that it may have vertical 
movements at opposite ends thereof and by suppoiting Ihc 
steering wheels upon independent spindles and pivoting these 
spindles to the apposite ends of the axle, so that these wheels 
maybe swung horizontally sidewise in a true circle of an axis 
that extends at right angles to the axis of rotative movement 
of the wheels, the inventor secures the proper angular deflec- 
tion of the wheels necessary to facilitate tbe movements of tbe 
vehicle In the arc of a circle, and is enabled lo run tbe steering 
wheels in different planes vertically without affecting the hori- 
zontal plane of the vehicle frame, thus obviating any rocking 
motion of the bed of tbe vehicle incidental to traveling over 
nneven surfaces. 

To regulate the stress of the friclion rolls upon the conical 
drums there is provided, in conaection with the bracket which 
carries the elide of tbe sbiftable friction roll carrier, means for 
shifting tbe rolls toward and away from the friction drums, 
compridng improved set or adjusting screws (see Figs, i and 
13), which have screw-threaded bearings in bosses on the 
framework ^ich supports these parts and which screws bear 
at their inner ends against said bracket 

To start the vehicle, assuming the motor to be running and 
the band. lever to be in position, i'. is simply necessary to press 
down the thumb piece or thumb lever which releases tbe bolt 
from the lock-nolcb, after which tbe inner end of the lever may 
be elevated, which in turn shifts the speed -modifier from the 
position shown in Fig. 4 toward tbe right-hand position, and 
through tbe driving mechanism effects a forward movement of 
the vehicle, the velocity of which is gradually increased as the 
speed -modifier is moved in this direction. If the band lever 
is accidentally released after the bolt has been withdrawii from 
the lock notch, the retracting device will return the lever to 
its normal vehicle stopping position. 

Each steering wheel comprises a tubular hub and two metal 
disks having tanged central openings whose diameters corre- 
spond to the external diameter of the hub. These disks are 
secured to tbe hub at opposite ends thereof, and are bent in- 
wardly and riveted together neartheperipberies thereof, their 
peripheries being curved outward to form a concaved rim for 
receiving a pneumatic tire (rigs. 4 and 6). Each steering- 
wbeel is supported at opposite ends of its bub by ball-bearings. 

583,050. RolltrBearing for Vthicla.—hx^w W. Grant, 
Springfield, O., assignor to tbe Rubber Tire Wheel Co., same 
place. Filed March s, 1B97- Serial No. 636.111. 

S83,i<4. Self-Propellittg K<A/f/f.— Reuben H. Plasa, 
Brooklyn. N. Y. Filed April ao. 1895. Serial No. 546,557, 

583.399- Gas or Vapor Engine.— Geot^e W. Lewis, Chi- 
cago, 111. Filed July 15. 1B95. Serial No 551,974. 

As an improved means of feeding tbe gasolene or other 
liquid to an explosive engine adapted for use as a vehicle 
motor and under other circumstances, the construction illus- 
trated has been provided. In the figure U indicates a tank 
for tbe liquid which is closed at its top and is preferably pro- 
vided with a Hlling orifice u, made tight by a suitable closure. 
With the bottom of the tank is connected a snpply pipe, H, 
which leads to the valve G, through tbe medium by }vhich tbe 
liquid is supplied to tbe cylinder. 

V indicates a pipe extending from the top of tbe tank U and 
comnmnicating witb Ibe air compression chamber B. This 
pipe, V, is for convenience shown asconnected with the pipe 



F, but the result would obviously be the same whether con- 
nected with F or directly witb the air chamber. The pipe V 
coutaine a valve v, adapted for actuation t>y hand, and also a 
check valve v', which opens towanl the tank U. 

Tbe tank U will commonly be located below the level of tbe 
engine cylinder, and the apparatus illustrated is for the pur- 
pose of forcing tbe liquid from the tank to its point of dis- 
charge to the cylinder or carbnretting apparatus. In cases 
where the tank may be located at a sufficient distance above 
the engine to giv^he necessary pressure, no such apparatus 
will be required. 

When the hand valve v is opened, air from the compression 
chamber E is forced through the pipe V, past the check valve 
and into the tank {/at each advance of the piston, so that after 
a few strokes of the piston tbe air becomes compressed in the 
tank to the maximum pressure within the compression cham- 
ber, any backward escape of air from the tank being prevented 
by the check valve v'. The liquid in the tank will thus be 
maintamed under a practically uniform and constant pressure, 
by which it will be fed through the pipe H. The hand valve 
V may be used to close the pipe V to certainly prevent escape 
of air from the tank when tbe engine is not in we, but it is not 




essential because tbe check valve will always prevent the 
backward passage of air from the tank through the pipe V. 
The hand valve is preferred, however, so that the pipe K may 
be positively closed when the engine is stopped to retain the 
liquid in the tank under sufficient pressure for operation at 
any time, and also to avoid tbe possibility of the backward es- 
cape of any vapor from the tank to the air-compression cham- 
ber. 

It is claimed that this feeding device may be employed in 
connection with engines having carburetting devices of other 
forms than that illustrated. 

CVaiJFi,— The combination with a power cylinder provided 
with an air-inlet port with a piston which uncovers the air. 
inlet i>ort when at tbe limit of its power stroke, said cylinder 
being provided witb a vaporizing chamber, one wall of which 
is formed by the side wall of the cylinder, and which commu- 
nicates with said inlet port, an air-compression chamber, an 
air-supply passage leading from the air-compression chamber 
to the said vaporiiing chamber, and a valve for delivering 
liquid to tbe said vaporizing chamber, s.iid valve opening into 
the chamber between the air passage and the inlet port, and 
being provided with a passage for the liquid, a closure for tbe 
mouth of said passage and means for reciprocating the closure 
to expel tbe liquid at the mouth of tbe passage in atomized 
form into said vaporizing chamber, substantially as described. 
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S83,630. Gas Engine.— ]a.m&s A. Charter. Beloit, Wis. 
Filed April ti, 189;. Serial No. 545,374. 

5S3.SS6. EUclric Igniter fcr Gas Engines. — George 
'Westiagbonse and Edwin Rand, Pittsburg, Pa. Filed Sept. 
32, 1896. Serial No. 606,634. 

In tbe illustration tbe igniting device is sbown applied to a 
twn-cylinder engine. 

Claim. — In a gas engine, the combination, with a removable 
trap or bonnet, of a movable electrode baving rigidly connected 
arms on or near its opposite ends, and which is adapted to 
make and break a circuit, an adjustingdcviceon tbe outer arm. 
a spring for actuating the movable electrode and tending to 
close the circuit, a spring engaging a lever or tapffet and tend- 
ing to open the circuit, and means for actuating tbe movable 
electrode from the engine, substantially as set forib. 

583,600. Means /or Obviating Smell of Internal Com' 
buslion Engines — Gustav Langen, Philadelphia. Pa. Filed 
Jan. 14, i8g6. Serial Na 575,516. 

This invention contemplates certain improvements in the 
organization and operation of gas engines to obviate the II] 
effectsdue to tbe noxious elements of tbe gasesand tbe annoy- 
ance due to their discbarge from the engine. To this end a 
stream of water is caused to commingle with the exhaust 
gases in the pipe through wbicb tbey discharge from tbe en- 



gine, and the water for this purpose is preferably waste water 
taken from the water jacket or cooling chamber of the en- 
gine. 

Tbe receiving vessel, into which the exhaust gases and 
waste water enter, is provided with a water overflow and a. 
gas discbarge pipe for tbe escape of tbe water and of the 
gases that are unafCected by the water. In some cases — as 
for instance, where tbe mvention is applied to marine pur- 
poses— tbe pipe trom tbe overflow of the receiving tank acts 
as a conduit for the water and the gases, and its discharge end 
extends outside tbe boat and discharges beneath the water 
when the boat is in motion. 

Wben the invention is applied to a land or stationary inter- 
nal combustion engine, a pipe extending upwardly from the 
receiving vessel is provided to discharge tbe exhaust gases 
above the building in which the engine is placed, and tbe 
water discharge pipe is provided witb or formed into a water 
trap to prevent the gases flowing out of this pipe. 

583.617. Gas Engine. — Lewis H. Nash, South Norwalk, 
Conn., assignor to the National Meter Co., New York, N. Y. 
Filed May 23, 1890. Serial No. 3Sa.736- 

583.618. Gas or Oil Engine.— hevis H. Kash. South Nor- 
walk. Conn., a-ssignor to ihe National Meter Co.. New Yori;, 
N. y. Filed Jan. 14, 1896. Serial No. S7St4S9- 
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Air is compressed ia the chamber by the downward stroke of 
the piston and is admitted to the power chamber when the 
piston is at the bottom of its stroke. In this position the upper 
face of the piston is level with or projects above the inlet port, 
due to the fact that it is contracted in cross section near the 
top. This upper portion of the piston deflects the inrushing 
current of air upward, causing a complete or nearly complete 
evacuation of the spent gases through the exhaust port. The 
piston ascending closes tlie inlet and exhaust ports and com- 
presses the charge of atmospheric air in the power cylinder 
and in the evaporating and igniting chamber, which is in free 
communication therewith. While the piston is on its upward 
stroke oil is admitted into the igniting and evaporating cham- 
ber and is there converted into a vapor by contact with the 
hot walls of the chamber and is at the same time there mixed 
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with a small portion of air. As the piston ascends compressed 
air is forced into the evaporating and igniting chamber, com- 
pressing the vapor above it. but not forming therewith a com- 
plete mixture until the piston on its upward stroke has passed 
the lower edge of the mixing chamber, when a jet of air is in- 
jected into that chamber, the velocity of said jet increasing as 
the space above the piston contracts; or, in other words, as the 
orifice through which the air passes into the evaporating cham- 
ber diminishes. Thus a jet of air is forced into the mixing 
chamber, which agitates and mixes its contents and forms a 
complete combustible mixture which is ignited by the hot walls 
of the chamber. The agitating jet of compressed air referred 
to is caused by the contraction of the clearance space. The 
explosion which follows drives the piston downward, and dur- 
ing its downward stroke air is drawn into the compression 

chamber. When it has reached its lowest po- 
sition, the inrushing of compressed air clears 
the chamber of spent gases. 

583f749- MotocycU.—llLvLx, E. Hartel, Chica- 
go, 111. Filed Feb. 24, 1806. Serial No. 580,- 
315. 

Fig. I is a view of a motocycle embodying 
the invention the near wheels and portions of 
the frame being omitted and the remaining 
imrts being shown either in side elevation or 
longitudinal section. Fig. 3 is a sectional ele. 
vation of some of the parts, including the valve 
mechanism, a portion of the gearing for trans- 
mitting motion from the motor to the driving- 
wheels, and the single lever by which, in con- 
nection with devices carried by it, the opera- 
tion of the machine is controlled. Fig. 4 is a 
view showing the operating-lever in horizontal 
section on the line 4 4. Fig. 3. and the other 
parts of Fig. 3 in plan view or horizontal sec- 
tion. Fig. 5 is a plan view of the valve-casing, 
the valve, and some of the valve-gearing. Fig. 
6 is a rear elevation of some of the parts, in- 
cluding a portion of the operating-lever afore- 
said (an intermediate portion of it being bro- 
ken away) and some of the parts of the valve- 
operating mechanism. Fig. 7 is a view show- 
ing some of the parts in longitudinal section 
on the line 7 7, Figs. 2 and 8, and others in ele- 
vation, the principal parts in this figure being 
the brake, the separable members of the gear- 
ing for transmitting motion from the motor to 
the driving-wheels, and the means connecting 
the brake and one of these separable members, 
so that they move together. Fig. 8 is a view 
of the parts shown in Fig. 7, some of them 
being shown in plan and others in horizontal 
section. Fig. 9 is a plan view showing in detail 
the fork of one of the front wheels, its exten- 
sion arm, and a portion of the mechanism for 
connecting said arm to the frame and to the 
corresponding arm of the fork of the other 
wheel. Fig. 10 is a section on the line 10 10, 
Fig. II, looking into the direction of the arrow. 
Fig. II is a side elevation of a portion of the 
fork of one of the front wheels and the link 
mechanism by which the axis of the wheel 
is carried. Fig. 3* is a view of the end 
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" Another feature of the iuvention consists ia providing the 
valve-gearing nitbapart that is common to and councctvd 
with both the governor aod the hand mechanism for opierat- 
ing the valve, so that saiil part may be moved and the valve 
thereby influenced either by the governor or by the hand 
niectaftnism. 

" Another feature of the invention consists in providing the 
separately-swiveled steering wheels with extension-arms and 
so connecting them by means of a rigid rod that the wheels 
are held in proper positions with relation to each oiher. 

" Another featnie of the invention consists in incorporating 
a spring in a connection between arms projecting from the 
forks of the front wheel and connecting the opposite end of 
this spring with the frame, whereby the front wheels are held 
in the planes parallel with the rear wheels. 

"Another feature of the invention consists in journaling 
each of the front wheels of a motorcycle or the front wheel of 
a bicycle or other vehicle upon an axle which is supported by 
and rigidly connects a pair of links located upon optiosite siiles 
of the wheel, which links in turn are pivoted to ihc prongs of 
the fork and extend backward from their pivotal points, the 
links being held in normal position by springs of the particu- 
Ibj- shape hereinafter described." 

SB3.495- Ills Engine. Harry B. Maxwell, Rome, N. V. 
Filed July 13, 1896. Serial No, 598.926. 

This invention relates chiefly to combined mechanism for 
operating the exhaust valve of a gas engine and making and 
breaking the circuit of the spark induction coil. 

Claim. — The combination in a gas engine uilh the cylinder, 
shaft and eccentric, of the eccentric rod sliding in a fixed bear- 
ing at one end, a rotary shaft mouuted on the end of the eccen- 
tric rod and carrying a rotary valve drum having projections 
and a rotary circuit maker having projections both secured on 




the said shaft, an exhaust valve having a sicm on which the 
projevtions of the rotary valve drum are adapted to engage, 
circuit springs with which the projections on the rotary circuit 
maker are adapted to engage, a ratchet wheel secured on the 
shaft with the rotory circuit maker and Ihe valve dmm and a 
stationary pawl operating on tbe ratchet substantially as set 
forth. 

583.500. Motor Cycle. Hieronymus Mueller. Decatur. III. 
Filed July aa. 1696, Serial No. 6co,i6a. 

583,507. Gas tltigine. John W. Raymond, Racine. Wis. 
Filed Jan. 13. iSi)6. Serial No 575.303. 

5B3.508. Gai Engine. John W. Raymond, Racine, Wis. 
Filed Jon. 13, 1896. Serial No. 57S,304- 



583,584. Gai Engine George Westinghouae and Edwin 
Rtind. Pittsburg. Pa. Filed April 22, 1896. Renewed April 
39, 1897. Serial No. 634.463. 

Claim. — The combination in a vertical gas engine of two 
single acting cylinders mounted on aclosed crank case, a main 
shaft passing through the crank case, tiro similarly placed 
cranks on the main shaft, connections from tbe pistons of the 
cylinders to tbe cranks, a gear wheel on the main shaft within 




the crank case meshing with a gear wheel on a counter shaft, 
a cam sha^t which extends into the crank case and is geared 
to the Counter shaft by gear wheels outside of the crank case, 
cams on the cam shaft within the crank case, and levers actu- 
ated by tbe cams and adapted to ahernaiely operate the ex- 
haust vnlves of the two cylinders, substantially as set foith. 

583.585. Means fpr Contrpllittg and Rtgulaling Opera- 
tion 0/ Gas Engines. George Westingbouse, Jr., and Edwin 
Rund. Pittsburg. Pa. Filed Dec. 7. 1E96. Serial No. 5ri,386. 

Claim — In a gas engine in which the operation of the en- 
gine is regulated by varyi-ig the quaniity of air and gas ad- 
mitted lo the cylinder, the combination, in a valve device 
whitb is independent of the admission valve of the engine, of 
a mixing chamber, separate ports for the admission of air and 
gas to the mixing chamber, two connected members located 
and movable within the mixing chamber, one controlling the 
atlmission of gas and the other of air to the chambir, a gov- 
erning device conneited to and adapted to operate both mem- 
bers to contrt! the quantity only of air and gas admitted to tbe 
chamber, and means for separptely adjusting each of the 
members 10 vary the proportions of the air and gas admitted 
to the chamber, substantially as set forth. 

583.779. Process •/and App~\ralus for Deodorizing Oils. 
James R. VVhitmg. Stam'ord, Conn., and William A. Law- 
rence. Waterville, N. Y. Filed Oct. 33. 1896. Serial No. 
609. Eo 8. 

Claim — An apparatus for deodoHiing the ligDter products 
of coal or petroleum, comprising a heating cylinder, a perfor- 
ated inlet pipe in said cylinder, a heatii^ coil in said cylinder, 
a container for charcoal, a perforated transverse partition in 



THE HORSELESS AGE. 




said container, a pipe connection between the npper portion of 
the cylinder and the lower portion of Ihc container, a lime 
waier cylinder, a pipe leading from the upper part of the cbar- 
coal container through the wall of Ihe time water cylinder and 
ni-arly to the bottom thereof, the lower portion of said pipe 
being provided with pertorationE, a condenser communicating 
with Ihe u[>per portion of the I'me water cylinder, and a sup- 
ply tank having a pipe communication with the iateiior of the 
lime water cylinder, sub<'tantially as specitied. 

583,809 Sleam Bicycles. Hosea W. Libbey, Boston, Mass. 
Filed May 29. 1B96. Serial No. 5'}3.6<>3- 

C/aiiii.~h bicycle consisting of a front steering wheel and a 
lear driving wheel connected togrtber by a suiiable frame, a 
bed plate between said wheels and l>elow tbeir center, a boiler 
mounted upon the front end of Faid bed plate, means for beat- 
ing same arranged under tbe bed plate, a water tank at the 
rear of the boiler, an oscillating steam cylinder mounted in 
bearings below the bed plat*-, a crank shaft operated by the 
piston rod. and means for communicating motion from said 
crank shaft to the driving wheel, substantially as-set forth. 

583.818, Carbureter. Frederick A. Redmon. Sao Fran- 
cisco. Cal. Filed April I, iSyti. Serial No. 585.77*- 

583,872. Gas Engine. John H. Tuflfs, Syracuse, N. Y. 
Filed Sept. g, 1895. Serial No. 561,893. 
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The object ot this iDveolion is to provide an automatic 
mechanism by which the go/ernor regu'ates the feed of gas. 
decreasing the supply as the speed increases an« shut ing it off 
entirely when a predetermined speed is reached, whereby 
when Stat ting up the valve is normally wide oi>e»^ and is held 
in that position by a spring governor, and as the speed in- 
creases the outward thiow of the gov**rnor balls releases said 
valve to be actuated by a spring behind it. to first partially 
close said valve and somewhat reduce the feed of gas, and as 
the speed Increases to shut it off more and more until at a pre- 
determined speed the gas is shut off entirely and remains so 
until the reduction of the speed elongates the governor and 
forces said valve open a distance proportional to the rate of 
such decrea<ie of speed. 

583.982. Gasolene and Gas ^«^i«^. —William F. Davis. 
Waterloo, la., assignor to the Davis Gasolene Engine Com- 
pany, same place. Filed May 31, 1895. Serial No 551,325. 
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Origin of the Pivotal Steering. 

In the current issue of the Auiomotor Rhys Jenkins, the 
well know n English motor authority, proves quite conclusively 
that the pivotal steering now in common use on motor vehicles 
is of more ancient date than usually supposed. He says : 

•' In the ' Machines Approuv6es par TAcademie Royale des 
Sciences,* tome iii, are given descriptions of carriages pro- 
pelled by windmills brought before the Academy in the year 
i7i4byM. Du Quet. The figure herewith is produced from 
one of the drawings accompanying these descriptions. It will 
be seen that the wheels, x, x, are mounted upon short axles, 
/, y^ each fixed in a vertical post, h, provided at top and bot- 
tom with pivots which work on suitable bearings in the frame- 
work of the carriage. Standing out from the posts at right 
angles to the axles are arms to which are secured the ends of 
a rope wouiid around a capstan, g^ also carried in the carriage 
frame. ~ The action of the apparatus will be quite clear from 
the figure." 
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The Rucker Motor Carriage. 

The frame of this carriage is forme 1 of two lateral tubes, 
A A, attached in front to a rylindncal condenser, B^ which 




scrvts both as a connection for the tubes and as 1 receptacle 
for the cooling water. At the rear the tu^es are U-shaped, 
supporting the motor between ihcm. 

There are two front wheels and one reaf wheel, power beirg 
applied to the latter. All are fitted with pneumatics, and the 
front wheels arc built exiictly liki> the ffont wheel of a bicj cle. 

C C are the cylinders of the motof. C, C , the connecting 
rods, and D the shaft carrying fly wheels Di D . 

Mot'.on is transmitted to the driving wheel E by means of 
chains regulated by pinions />, Dt and two gears of different 
diameter corresponding to the two speeds with which the 
vehicle is provided. 

The motor operates on the Otto cycle. The water for cool- 
ing the cylinders passes from a tube a into the water jacket 
through small tubes f\ and reiunis to the reservoir B through 
the other tube a. 

Ignition is electric. 

Steering is accomplished by means of a chain //acting upon 
the pinions Hi fastened on the forks of the front wheels. The 
ends of the chain arc fastened in front by means of a spring 
//i in order to relieve it of shocks. 

The vehicle is managed by the lever //'. 

yis a muffler. 
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SPECIAL NOTICES. 
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ANTED.— The Horseless A^e*— Num- 
bers 1, 2 and 3 of Thb Horsblsss Agb 
(November and December, 1895, and January, 1896) 
will be exchanged for later or current numbers at 
the sender's option. Thb Horsblbss Agb, 216 
William Street, N. Y. 

A SUCCESSFUL INVENTOR AND DESIGNER 
'^ of Gas, Gasolene and Kerosene Motors, for 
stationary and road purposes, desires a situation in 
which he can ha e a moderate salary and an interest 
in his inventions. Address **OHIO," care Thb 
Horsblbss Agb. 

/^^ AS and oil engine expert, with several years ex- 
^^ perience in the motor carriage business, wants 
permanent position. Write for particulars and ad- 
dress ** Y. M.," care Thb Horsblbss Agb. 

A Splendid Opportunity. 

Mr. Joseph J. Kulag^e, of Kulage Place, College, near 
Blair Avenues, St. Loais, Mo., the inventor and patentee 
of the unique and interesting Motor Vehicle mentioned 
in Thb Hursbli&ss Agb, which vehicle in every vital point 
is believed to be superior to any style or type of horseless 
carriage known, desires to build and -.nanuf acture his Vehicle 
at the earliest possible date, and being unable on account 
of hik present engagements t^ devote his entire time to 
said enterprise, would in connection with a desirable 
parly or parties organize a corporation with a capital stock 
of $25,000, and subbcribe for $10,000 or $15,000 of said stock 
himself. The location of works in one of the Eastern 
States is considered preferable. 



U/ ANTED CAPITAL— To build and patent a new power 
^^ Transmission for Motor Wagons. Will be gladly used 
by all motor wagon builders on royalty; will give 40 per 
cent, of patent. WESLEY KOUNS, Sdlina, Kans. 

— - — ^ — — 

r^ ASOLBNE engines for motor carriages, cycles, 
-J launches, etc. Light, compact, powerful, re- 
liable. Two actual horsepower, $135; three, $165; 
four, $225. Other sizes. Two old style 2 H. P 
motors, $*H) each ; guaranteed good. A D. 
STEALEY, 13o3 26th Avenue, Oakland, Cal. 



Desigof tad Bstiiuites Waotetf for the Psllowlog Hortcltfi Vehictef : 

One Bnclosed Parcel Delivery Wagon. One Baggage and Expreab 
Wagon. One Pleasure Vehicle, seatioflr from ten to twelre persona. 
Grades, 5, 7 and 12 per cent The Roads for the Pleasure Vehicle will be 
the hardest for travel being at times sandy, with ruts and holes, and 
short pitches of a 12 per cent, gride. These Vehicles must contain the 
best material and be guaranteed for not less then twelve months. All 
snggestious thst will tend to mtk<« the best and most desirable Vehicles 
are asked for and will be re elved with thanks. Bstimates for each 
Vehicle must be separate. 

R. M. DALE, 861 Eighth St, San DlMo, Cal. 



GH. EDWARDS, 519 Carroll Avenue, Chicago, 
• patentee of the Trussed Tractor, illustrated in 
the March number, wishes correspondence with parties 
who take an interest or manufacture the same. It is 
the result of several years of experiment on the farm. 
It does the work at one-eighth the cost of horses. 



FOR S ALB. -Horseless Carriage, $600; cushion 
tires, gasolene motor. OWEN BROS. , 472 E. 
Prospect Street, Cleveland, O. 



FOR SALE. 

yHR EINIG STEAM CARRIAGE. SHOWN* ON 
1 page 19 of December issue of Thb Horsbi.bss 
Agb, can be bought for half the cost to build. 
Address JOHN EINIG, P. O. Box 247, Jackson- 
ville. Fla. 



BOOK DEPARTHENT. 



The f oUowing Taluable books on gas engines and kindred sub- 
jects will be sent to any address in the United States or Canada on 
receipt of the published price. For foreign countries in the postal 
union extra postage will be charged as specified in each case. 

A Prof ileal Treatise on the Otto CyeU Gas Engine, By WiUiam 
Norris. M. I. M. E. 'v / 

Pric« $3.00 

Foreign 3.25 

A Practical Ilandbrok t*n the Care and Aianavenuni of Gas En- 
et'nrs. By G. Lieckfeld, C. E. Translated by George Richmond, 
M. E. With instructions for running oil engines. Just issued, and 
having an extensive sale. 

Price $1.00 

Foreign countries 1.05 

The Gas Enf^ne, History and practical working. By Dugald 
Clerk. With 100 illustrations. New edition, xamo., cloth. 

Price $4.00 

Foreign countries 4.25 

Auto-Cars^ Cars, Traincars and S'nati Cars. By D. Parman. 
Translated from the French by L. SerrailUer. Preface by Baron 
de L. de Nyevelt. 258 pages, 1x2 illustrations, xamo., cloth. 
Pnce $3.00 

A Txt Book on Ga\ Oil and Air Engines: or Internal C mhts* 
tion Mo ors VVilhout Boiler.— 1^^ Bryan Donldn, 8vo., cloth. New 
and revised edition just issued. 

Price $7.30 

Gas^ Gasolene and Oil Engines.—Bv Gardner D. Hiscox, M. B. 
1 reating principally on American makes of these engines. Fully 
illustratea. 

Price « 2. ro 

Foreign countries 2.7^ 

IN PREPARATION. 

E^ m nfary Tr attse on the Gas A'nginc—BY Prof. Atkinson, o- 
Ihe School of Technology, Glasgow, Scotland. 



We were more than pleased veitb the results from The Horse- 
less Age. The Prouty Co. 
Chicago, III. 
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Sir David on Motor Traffic. 



Sir David Salomon's recent address on '' Motor 
Traffic " before the Society of Arts, London, was 
one of the most practical and thorough papers jet 
presented on this subject. For several years the 
learned lecturer, a scientific scholar of hig-h attain- 
ments, has devoted much time and money to the 
investig'ation of the new art. He has visited motor 
factories of France, studied the mechanical prob- 
lems involved in the motor vehicle, owned and 
operated steam and petroleum vehicles, and, as 
president of the Self-Propelled Traffic Association, 
has enjoyed exceptional opportunities for keeping- 
pace with the development of the new industry in 
Eng-land. 

In his discourse Sir David takes up the g-eneral 
principles of draft, rolling- friction, road resistance, 
etc., and discusses them in a very clear and enter- 



taining- manner. His estimate of the pneumatic 
tire tor motor vehicles falls below the common 
American opinion, for the reason, probably, that 
the roads of Eng-land are so superior to ours, and 
and that he refers in his data to a heavier class of 
motor vehicles than we have been able to experi- 
ment with here. 

The advantag-es and disadvantages of the several 
systems of propelling- vehicles are quite fairly stated 
by him, with the exception of the petroleum motor , 
which he reg-ards as entirely out of place upon a 
road vehicle. 

This extreme view seems unwarranted by the 
facts. Up to the present time the petroleum motor 
has outstripped all others for g-eneral utility, and 
is receiving- from the inventive minds of the age a 
degree of attention that promises to weaken or re- 
move altogether many of the objections he refers to. 
Sir David's favorite power, steam, is in need of con- 
siderable rehandling before it can become the strong 
factor in the propulsion of vehicles which he believes 
it is destined to be. But these necessary improve- 
ments in steam engineering he estimates lightly, 
even assuring us that they are already accomplished, 
while the possibility of like progress in the petroleum 
field he seems to overlook. 

His remarks on '^master patents -' are sound and 
very opportune at the moment in England. The 
bullying threats of promoters should no longer 
block the industry there. 



-♦— << 
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Tfie ''Ens:ineer'' Competition. 



The Engineer motor vehicle competition, held at 
the Crystal Palace early in June, proved even more 
abortive than had been predicted. The arbitrary 
conditions laid down made success impossible. At 
the present stage of the industry no motor manu- 
facturer cares to educate his competitors by giving 
out half a do:^en sets of working drawings of his 



\ 



THE HORSELESS AGE. 



vehicle, as was required by the rules. Nor was the 
scant and tardy recognition which gasolene motors 
received in the prospectus calculated to swell the 
number of contestants, for the attitude of the En- 
gineer toward this class of vehicle has been any- 
thing but friendly from the start. In fact, its repu- 
tation as a carping and even hostile critic of the 
new locomotion undoubtedly deterred many from 
competing. The effect of the failure is temporarily 
depressing in England, but a single blunder cannot 
long hamper the onward march of a great industrial 
movement. 



The Riotte Marine Hotor. 



C. C. Riotte & Co., 1955 Park Avenue, New York, are plac- 
ing on the market a new marine oil motor made in >^, 2, 4, 6 
and 8 horse pK>wer. Sizes below 4 horse power have single 
cylinders, while those above that have two. The motor runs 
at 400 turns and the 4 horse-power weighs 4011 pounds com- 
plete, the fly wheel taking 180 pounds of the total. 

The chief peculiarities of the Riotte motor lie in the valve 
mechanism, the starting device and the vaporizer. When the 
valve begins to lift a high leverage is exerted, but when it be- 
gins to shut the leverage changes and the valve closes slowly, 
avoiding the click so noticeable in most oil engines. 

In starting the motor a small lever at th& Mde is thrown 
out, relieving the pressure in part and back filing. 

On the vaporizer is a dial which registers the exact propor- 
tion of air and gas employed. 

The hot tube ignition is used. 

A 27 foot launch fitted with a 4 horse power motor ot this 
make, lies in the Harlem river, adjacent to the shop. 



Mr. Pennington Returns. 

HE WILL START A FACTORY HERE. 

E J. Pennmgton, inventor of the Pennington motor, who 
has been in England for some time negotiating bis patents 
and promoting companies for the manufacture of his motor 
and vehicles, paid a visit to New York recently, bringin*^ with 
him two vehicles, a three-wheeler such as has already been 
illustrated in our columns, and a four-wheeled vehicle of 
bicycle construction. The three-wheeler is a decidedly novel 
vehicle, having a very long wheel-base, ^yi inch pneumatics, 
foot boards at the sides for convenience in mounting and 
changing seats, bicycle saddle seats, one in front, one in rear, 
and two between, facing oppositely. To enable the riders to 
retain their places a curved railing extends around the two 
middle seats. Steering, which is very easy, can be managed 
either from the front or the rear seat. The motor, which 
IS said to develop 12 horse-power at 850 turns, has two cylin- 
ders 4 X 10 inches, surrounded by copper water jackets sup- 
plied from a tank containing about three gallons. On the 
opposite side of the front is an oil tank, from which oil is dis- 
tributed to the bearings and cylinders. 

The rear wheel being the driver the power is transmitted 
direct from the motor by means of sprockets and chains, one 
^um of the motor giving a rt volution of the wheel. 



The pneumatics are bolted on, which Mr. Pennington claims 
is the only way a pneumatic can be kept on a motor vehicle 
wheel. 

The machine is built of steel tubing, rubber, steel wire and 
copper, and although designed to carry four passengers and 
make a speed of 40 miles an hour if desired, it weighs on4y 350 
pounds. 

Cushioned seats will be substituted for the saddle seats in 
the tricycles manufactured for the market 

Mr. Pennington stated to the editor of the Horseless Age, 
that he was here to start a factory, for the purpose of manu- 
facturing his vehicles here. He will confine himself to pleasure 
vehicles entirely. He further said that he had sold the right 
under his patents in all countries where patents are granted 
with the exception of Canada, and that he had cleared from 
these various transactions one million and a half dollars. In 
corrotx>ration of this statement be exhibited upon his person 
diamonds of which a raiah might have been envious. 

Mr. Pennington will soon return to England, but in the 
course of five or six weeks he will again visit America in the 
interest of his business. 



A Half Hour with the American ilotor 

Company. 



Among the improvements which the American Motor Com- 
pany have recently made on their motors are a very ingenious 
automatic governor by which ihe speed of the motor can easily 
be regulated from 100 to 1,500 revolutions i)er minute, and a 
new coil which produces a jump spark vrithout a vibrator. 
They are very busy on gas motors of all powers from % up 
to 50 horse power, and for all purposes, including electric 
lighting, agricultural uses, boats, vehicles, etc A new motor, 
.which is having a ready sale for marine and vehicle use, is 
their six-hp Tandem Twin. 

MINOR ilENTION. 

Charles B. King, Detroit, Mich., is just completing the first 
lot of a line of two-cylinder 6-hp marine motors. He is 
also building a complete launch for exhibition purposes. 

Dr. C. C. Booth, Youngstown, O., has disposed of his 
motor carriage, and will soon build another embodying im- 
provements that have been suggested by his experience. 

The Electric Carriage & Wagon Company are so well satis- 
fied with the performance of the hansoms which they have 
been operating in New York for some months past, that they 
are about to organize a large company to put 200 of them in 
service. 

Col. Albert A. Pope, President of the Pope Manufacturing 
Company, and \V. A. Redding, attorney for that company, 
sailed for Europe. July 22, on the Fuerst Bismarck, Among 
the objects of the trip a glance at the motor vehicle sitoation 

* 

in Europe is said to be chief. 

C. B. Richard & Co., bankers and importers, 65 Broadway. 
New York, have imported a De Dion petroleum tricycle, such 
as has already been illustrated in our pages. The machine 
has been run quite successfully in New York streets, and the 
company above mentioned are considering the advisability of 
importing them for the market 
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The Principles of Traction. 

Editor Horseless Age, 

Dear Sir : Having been for 20 years building and using 
traction engines, perhaps I can interest some of your readers by 
discussing in the light of experience some of the principles in- 
volved in traction matters. 

To move forward a load that is borne up by a wheel, the axle 
of which is pulled along by some power not iu the wheel is one 
thing. 

Like example i, the thrust is straight downward, and if the 
ground is soft it sinks down till it finds a bearing But when 
you pull the load by the wheel, as in 2, then the thrust on the 
ground becomes oblique, and if the ground is soft the wheel 
revolves without advancing. The point of the wheel becomes 
as a blunt spade, and digs out a hole. 

Whichever way it goes down it has to be lifted up again to 
go on, and for a given amount of work the wheel makes a 
deeper hole in trying to pull than in carrying a load on a dirt 
road. 

Thus a traction engine that is of use on a hard, dry road is 
helpless as soon as it turns into a field. 

A railroad locomotive on a steel rail will give a di aw- bar 
pull of one fifth of its weight before the wheels slip. So it car 
go up an incline of about 10° without slipping if it does have 
to pull a load. 

When a traction engine comes to an obstruction equal to 

4 inches high the whole weight has to be lifted over that 4 
inches. It is like climbing up an angle of 30 or more degrees. 
It needs a push equal to one- third the weight of the traction 
engine besides the axle friction and what load it is trying to 
pull, and on a soft road there is no momentum to a traction 
engine. So it is a dead lift that for the moment needs four or 
five times as much power as to tjavel along on a level. 

Thus a good traction engine needs some ready way of tem- 
porally increasing its power a good deal. 

To pull a load with a wheel, the wheel needs to be heavy to 
get a grip on the road to pull by. 

If the wheel is light it revolves and digs a hole, so the 
chances are all in favor of its going down any way. 

Measure a horses feet and he presses the ground with a iat 
surface at the rate of about 12 pounds to the square inch while 
a traction engine, allowing for how much of the wheel touches 
a hard road, bears on it 400 or 500 pounds to the inch. 

When the earth is pressed by something flat the resistance 
of the earth to support a load increases with geometrical pro- 
gression. If one square inch will hold up a pound, two inches 
square wUl hold up 16 pounds. 




A foundation stone six feet square holds up the comer of a 
house. 

Next comes the question of water supply. 

A 20 horse-power needs 800 pounds of water an hour to feed 
an ordinary plug engine of that size. So a method of condens- 
ing by air currents is a great t)enefit. This we have done, at 
an expense of about 6 per cent, of the power, to produce a cur- 
rent of air sufficient to condense the steam. 

Such an engine needs 8 pounds of water to one of coal. If 
it is stationary the coal costs more than the water. If it is 
traveling about the water often costs far more than the coal. 

Thus it becomes a question what kind of an engine to use. 

A single cylinder with a flywheel is the cheapest to build. 

Two engines at right angles is better. 

Best of all is two tandem engines, with two or even three 
cylinders to each. With three cylinders of right proportions 
you can take in your steam at 150 pressure and expand it 
down to nothing in the third cylinder. So you do not waste 
any power, you get a horse power out of 20 pounds of water 
per hour per horse power, instead of 40 in a small single 
cylinder engine. 

And above all when you come to a hill or a mud hole, if you 
turn live steam into one of the larger cylinders, then you have 
three or four times the power for a short time to get up the 
hill just when you need three or four times the power, thus the 
extra cylinders ire the source of great usefulness and economy. 
Add to this a method of condensing by a current of air and 
we have a machine very useful as long as we keep off soft 
ground. 

We have not as yet got an explosive engine that will do as 
as well as the above, although we are working that way and 
we want it. 

It should be one to use crude oil, that is one- third the cost of 
gasolene and not so troublesome by evaporation in the hot sun 
as gasolene is. We want a constant supply of air, a certain ex- 
plosion every time (no hit or nip), the explosion to be stronger 
or weaker by the governor, according to the resistance of the 
road. 

Three or four cylinders, so as to do away with as much fly- 
wheel as possible. 

As to cooling water for the cylinder, after using a pound of 
water in steam through an engine there is still about 800 units 
of heat to take out ofit to get it back to water again. 

A gas engine will use as much or more water for horse-power 
than a steam engine, but it only puts about 100 units of heat 
into a pound of water. So it should be far easier to take out the 
100 units of heat by an air current from the pound of water 
used by a gasolene engine than to take out the 800 from the 
pound converted into steam. Both have been done. It now 
remains to develop the best way of doing it. 

Four pounds or 50 feet of air ureequnl to one pound of water 
(average temperatures) for cooling purposes. Such devices 
are bulky but not as heavy as carr3nng water. 

G. H. Edwards. 

Chicago^ June 10, iSqr^. 
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A. T. Cross Steam Carriage. 



A. T. Cross, of Providence, R. 1., iuventor of the Cross 
stylog^raphic pen. who has been interested in the motor vehicle 
problem for many years, has built fur his own use an experi- 
mental steam carriage, so constructed that other motive power 
can be substituted, if desired. 

Three levers are used in controlling the vehicle. The 
operator sits on the rifi:ht and handles either the steam or re- 
versing lever with his right hand and steers with the left. 

Altogether nine supporting springs are used, arranged on a 
three-point or triangular method so that no twisting strain 
comes on the two-inch angle steel frame to which the engines 
and boilers are '\ttached. In order to lessen vibration the 
motive power and frame are suspended from the axles by 
spiral springy while the body and passengers are, in addition, 
supported by elliptical fiat springs. 

The designer, who has been a pioneer in the development of 
oil fuel, decided to use a high pressure steam boiler, heated by 
petroleum. It drives two one hp oscillating engines at 400 
revolutions a minute to obtain a speed of 10 miles an hour. 
The boiler is of wrought iron and steel, tested to 300 pounds to 
the square inch ; the engines are bolted to the steel water back; 
the cylinders are 2X x 2^. No link motion or eccentrics are 
used. Reversing the engines is accomplished by a slide valve, 
transposing the position of the exhaust and steam inlets, while 
the cut-off and lead are invariable. An extensive sy&tem of 
condensing pipes permits the feed water to be used repeatedly, 
and the fuel, oil and water are automatically controlled. 

Two small atomizers, taking steam from the boiler, suck up 
the petroleum and drive it into the furnaces in the form of a 
fine spray. Two torches ignite this spray, and the flames pro- 
duced rush round and among the boiler tubes. The amount of 
steam and petroleum used by the atomizers is regulated by a 
diaphragm and patented oil governor connected to the supply 
pipes. These regulators are actuated by the boiler pressure, 
and in this manner the fire is made to vary inversely as the 
pressure in the boiler and thus keep the latter constant. In 
other words, when the carriage stops, the fires are automati- 
cally extinguished, and vue versa are spontaneous! )* relighted 
when the machinery moves. 

The water in the boiler is maintained at the desired height by 
means of a float connected to a valve in the suction pipe of the 
pump ; the latter is driven directly from the engine shaft. 
The exhaust steam passes through a feed -water heater and a 
number of inch and a half condensing pipes extending the 
length of the carriage, and the entrained water is caught by a 
lower tank, whence it is raised by a small pump to the upper 
tank, thus furnishing a gravity supply to the feed -water pump, 
which is in operation whether the carriage is running back- 
ward or ahead. Although the lower tank is open to the at- 
mosphere, but little steam is perceptible at any time, owmg to 
the ample condenser. 

Under the Cross system of oil consumption, the waste gases 

are invisible, the supply of oil being automatically regulated 

to the quantity requisite for thorough combustion. The 

. stack is flat, rectangular in section, and, following the lines of 

the buggy top, is unobtrusive. 

Each supply tank contains 15 gallons of oil and water. 
About Ave gallons of oil is considered sufficient for a day's 
run. Kerosene can be procured from any country store and. 
though a trifle more expensive, may be substituted for the 
crude oil ordinarily used. With crude petroleum the carriage 



may be run at an expense of i cent per mile. As a portion of 
the water supply is lost in the spraying of the fuel, the feed 
water tank must be replenished from time to time ; the tank 
capacity is sufficient for a flve-liour run. The carriage weighs 
1,800 pounds, with tanks supplied. 

The steering rod is telescopic and the upright is* placed close 
to the dashboard, out of the way; at the lower end of the ver- 
tical shaft is a small pul.ey, round which, and attached thereto, 
passes a chain connected to the forward wheels, which are 
pivoted close to the hubs. Commonly several adjusting screws 
and lock nuts are used to form the front wheel pivots, but by 
using an L shaped forging for the wheel bearings and welding 
an upright bearing on the ends of th^ square axle a very flex- 
ible pivot of the fewest possible number of parts was obtained, 
and one that cannot work apart or drop in pieces. 

Before applying a differential gear of the Houlds worth or 
other common types, it was thought worth while, considering 
the high speed of the engines, to connect them by four belts to 
two countershafts ; a fibre gear at one end of each shaft 
meshes into a brass internal gear, firmly clamped to each of 
the rear wheels. 

Adopted as a tentative experiment in the first place, the 
inventor believes it good enough to retain. There is enough 
gain or loss in the belts at the high speed to permit the car- 
riage to turn curves without noise or annoyance. 

The design includes a powerful foot brake on band pulleys 
on two fast-running countershafts, but in actual practice it is 
found that the reversing lever will skid the wheels along a 
plank walk and is capable of considerable graduation in effect 
according to emergencies. 



FOREIGN NOTES. 



The French Government is contemplating the us« of motor 
vehicles in the internal revenue service. 

The representative French motor vehicle companies are un- 
able to guarantee deliveries earlier than one year from date of 
order. 

According to the Autocar \h^ Daimler Motor Company, 
Limited, recently turned out five vehicles of various styles in 
one week. 

A company called the motor Attachment Syndicate (Ltd.) 
has been organized in England to promote the Carmont motor 
and gear, which, it is claimed, can be successfully attached to 
any ordinary vehicle, the front wheels serving as both drivers 
and steerers. 

The British Motor Syndicate are now supplying a very neat 
pocket case containing a glass gauge for testing the specific 
gravity of oil for use in petroleum engines. This should be a 
useful thing for any tourist to carry about, as if stranded in a 
country town he will have a means by which he can readily 
test the quality of any oil. 

A proposal to increase the duty on motor vehicles was re- 
cently presented to the French Chamber of Deputies. The 
proposal contemplates a duty of 25of. under the general tariff, 
and 2iof. under the minimum tariff for vehicles weighing less 
than 200k., of i8of. and isof. for vehicles weighing from 200 
to 500k., of i2of. and loof. for vehicles weighing from 500 to 
2,000k., and of 6of. and 5of. respectively for vehicles weighing 
more than 2,000k. 
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The Palmer Gasolene ilotor. 

We give herewith an aagniving of a new vertical gas and 
gasolene motor recently bronght out by Palmer Broihers, 
Mianus; Conn., witb a view to famish the complete motor or 
caetingE witb working drawings for amateurs and others de- 
siring tti construct one. 

It is suitable for ninning light machinery wben arranged as 
a stationary engine. The marine type (which is shown in the 
cut) it is claimed, will run a i6 or iS foot boat or light motor 
carriage. It will run in either direction. 

A pump is used to circulate water in the water jacket of the 
portable engine. In the stationary form a tanit is used instead 
of a pump. This motor is built on the two-cycle compression 
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system, witb an impulse at each revolution of the crank. It re- 
ceives its charge and exhausts thr<iugh a cylinder port opened 
and closed by the movement of the piston. A suitable valve 
regulates the charge received from the closed crank chamber 
in which the mixture is compressed by the downward stroke of 
the piston. Vapor and air ere drawn into the crank cose by 
the upward stroke o the piston and thoroughly mixed by the 
motion of the crank. The engraving shows the circulating 
pump, but the pifie leading from the pump to the water jacket 
is omitted . 

The weight of the marine motor is 135 pounds; of the sta- 
tionary, 300 pounds. The height of the stationary engine is 
33 inches and that of the marine is 17 inches. The height 
from the base to the centre of the shaft is 4>j inches. 



Consider your paper an enceilent means of advertising. Sold 
four engines and in treaty for a number more. 
San Fkancisuo. C il. A. D. Stf.m.ry. 



The "Engineer** iioo-Gulnea Contest. 

The EngiH^er motor vehicle competition, which was set for 
June I, and was to be decided by a run from Crystal Palace, 
London, to Birmingham and return, did not come off, as only 
seven vehicles were mastered at the preliminary exhibition, 
and the owners of all but one of these said they had no inten- 
tion of undertaking the journey. 

The exhibitors were: The Liquid Fuel Engineering Com- 
pany of Southampton, Roots ft.Venables, the Veovil Motor 
Car Company, the Electro- Motive Power Company, the Elec- 
tric Construction Company and Hotroyd Smith. 

The Liquid Fuel Engineering Company showed a van pro- 
pelled by steam power, the bailer and engine being the inven- 
tion of H. A. House, Jr. The boilei is of the water tube 
variety, and is fired by means of a patent bamer called the 
" Ljfu," using kerasene oil. The oil is gasified before passing 
to the burner, the supply being automatically regulated by the 
bead of steam. The work'ng pressure is a^o pounds. The 
van is propelled by a pair of tandem compound engines, which 
wben worklDg compound give 10 horse-power, and when high 
pressure steam is admitted to all the cylinders, almost 30 
horse-power. The van is designed to carry a normal load of 
one ton, and the cost of running loaded on ordinary country 
roads is estimated at 2d. per mile. 

About two thirds of the length of the van inside are avail- 
able for passengers or goods. Under Ibefloorare placed a pair 
of horisontal tandem compound engines, so small that they 
resemble models. They are beautifully made and running at 
635 revolutions per minute, witb a pressure of 25a pounds, give 
about 12 brake horse powt-r. The crank shaft is geared, about 
2 lo I to a countershalt, which is geared about 4 to i on the 
road wheels. Thus the carriage wheels make one revolution 
for about 8>C revolutions of the crank shaft. Under the 
driver's seat, which extend>( across the front of tbe van, is a 
box, the seat forming the lid- In the box are two horizontal 
plunger feed pumps, dri\-en by an inclined shaft and bevel 
gear trom the first countershaft One of these pumps is spare. 
There is besides in the bo^ a little horizontal double-acting 
steam donkey pump, for feeding the boiler when the van is 
standing. The driving wheels are turned round by toothed 
wheels of good site secured to tbe wood spokes. These wheels 
are enclosed in cases, so made' that it is claimed that no dirt 
can get in- The engine, all the gearing and every portion of 
the mechanism is readily accessible. 

Steam is generated in a tubular boiler, a sectional view of 
which is given in the accompianying cut. The drawing ex- 
plains itself to any one who has ever seen a water-tube boiler 
of the Thornycroft or Noimand type. The tubes of solid 
drawn copper are not rolled in, but are fixed by a patented 
screwed joint. The ends of tbq tubes are flanged after run- 
ning nuts have been put on them, and these nuts are then 
used to force home the tube ends, copper to copper, and to 
make a joint ; the boiler stands acr9ss the car, just behind the 
front seat. The water tanks serve as two longiludinal seats 
in tbe van. Tbe steam drum is of Elmore deposited copper. 
and any tube may be taken out and replaced in a very 
short time. The arrangement for burning the petroleum is 
very ingenious. Tbe oil is delivered into a "gasefier" over 
the tlame, which serves to spread the flame and hot air. The 
od is driven into this gasefier by the pressure of air maintained 
over its surface in the tank by a small pump worked by ■ 
handle at the driver's right hand. Tbe petroleum vapor thus 
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produced passes down through a pipe to a conical burner, and 
the amount which issues is regulated by a tapered ptD. the po- 
sition of which is controlled automatically by the boiler pres- 
sure. The combustion produced is very complete, and tlie 
boiler makes at all times as much bteam as the engines can use. 

Roots & Venables exhibited two vehicles, a motor (andem, 
tricycle acd a "pelrocar." 

The Yeovil Miitor Car Compauy bad on view a t\wo-seated 
carriage driven by a a.'^-hp kerost-ne motor. 

The Electro-Moiive Power Company exhibited an electric 
phaeton, and the Klectric Construction Company a cart (or 
two persons. 

Mr. Smith's vehicle was of the petroleum clas^ 

The judges looked over tbe vehicles and after put'ing them 
through a number of evolutions, declared there would be no 
race. They commended the electric vehicle and the steam 
van, but had no word for tbe petroleum vehicles. 

There were 7a entries, but tbe hard conditions laid down by 
tbe promoters and tbe lack of time to csroplete ideas debarred 
nearlyall from competing. 



Hy advHtisement in your paper has brought many replie 
from this country and abroad. Charlks B. King. 

Drtroit. Mich. 
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Peugeot Horizontal Hotor. 



The new Peugeot motor is of the horizontal two-cylinder 
type, attached toward the forward part of the carriage to a 
cylindrical box forming a frame through which passes the 
motor sbaft; at the back the cylinders are attached to a box 
Ibat serves as a compression chamber andcontainstbe various 
valves of the engine. The cylindrical frame at the front is 
made in halves connected on the axial plane of the cylinder, 
so that by removing the upper balf. access is given to the 
mecbanlsm; (or the purposesof oiling and general inspection. 
a small opening is made in the upper half, closed by a slidiDg 
cover. TnMotber openings are also made in the sides of the 
box to admit air for cooling the cylinders. The same frame 
contains the bearing of the main shaft which passes through iti 
as shown in the illustrations. At one eni of this shaft is a fly- 
wheel recessed, as shown in the section, Fig. 6. to receive the 
cone of a friction clutch for transmitting motion to the wheels 
through the gearing, the general arrangement of which is in- 
dicated in Pig. 3 ; at thr other end of the shaft is a hand crank 
for starting the motor; there are two cranks made on the sbaft 
at the same angle, an ezpansioa cam C. and a centrifugal 
governor. As the whole of this mechanism is inclosed in the 
cytindrical frame, it can be easily maintained in a good con- 
dition of lubrication, and free to a considerable extent from 
dust. The gas is drawn into the cylinders through the inlet 
valves placed at the upper part of each cylinder; the exhaust 
valves are located tieneath. By removing the cover at the top 
of the valve-box accet^s isoat once obtained, so that the valves 
can be adiusted or removed without interfering with any other 
part of the mechanism. The valve-box, together with the rear 
port of the cylinders, which is inclosed in a jacket, is cooled by 
a circulation of cold water. 

The method of exploding the gas charges need not be de- 
scrit)^, us it is practically the same as that used in the older 
[vpe of motor employed on the Peugeot carriages. The illus- 
trations show that the firing device is placed on the back of the 
box at the rear of the cylinders; it contains two igniting tubes 
communicating respectively with the space between the two 
valvES of one cylinder. These tubes are maintained at a suit- 
able temperature by two oil burners; the lower part and the 
controlling tap are seen at the bottom of the lanlem, Fig. 5, in 
which the air admitted to the carbureting chamber is heated. 

By reference to the various illustrations it will be seen that 
beneath the motor anJ parallel with its longitudinal axis is a 
shaft running from end to end. At the front end where it 
enters the cylindrical box it carries a lever which is made with 
a slide at the upper end. This slide K engages in the groove 
of the cam C, of which a side view is given in Pig. S. An an- 
gular movement is imparted to it by this arrangement, giving 
to the distributing shaft a partial rotation. This oscillation is 
transmitted to the inverted j^-shaped piece keyed to the rear 
end, and seen clearly in the perspective view of the motor. 
Fig. 4. almost beneath the lantern containing the burners. Each 
branch of this ^-piece. of which a separate view is given in 
Pig. 7, has a small lever articulated to the end. which lifts the 
exhaust valves at the proper moment, the arrangement being 
snch that the j^-piece can only lift one exhaust valve at each 
revolution of the motor. By this arrangement the explosions 
are successive, and there is one to each revolution of the 



If the speed becomes excessive, the centrifugal governor 
already referred to overcomes the resistance of the spring Jf 
placed at the front end of the distributing shaft and coiled 
around the extension of the block D. This block is then 
pushed back by means of bent levers, shown in the illustra- 
tions, and couples with a piece T-shaped in plan, that is placed 
above the arms of the small levers articulated on the branches 
of the A-sbaped lever already described. As the small levers 
are held up by springs, they yield under the pressure created, 
and in their movements affect the normally straight arms that 
actuate the exhaust valves; these arms then pass on one side 
of the valve rod. and the exploded charge not being able to 
escape, there is no new admission. An explosion being thus 
missed, the speed is immediately reduced, and with the reduced 
movement of the governor all the various paris resume their 
normal piositions. 

We think that with the aid of the illustrations the very in- 
genious details of M. Peugeot's new motor will be understood 
from the foregoing description ; the mode of transmitting the 
power to the wheels is indicated in the engravings, and. be- 
sides, does not differ essentially from the former types of the 
Peugeot carriage which we have already dealt with.— Ertffi- 



The Rowbotham Transmission. 

There are two sets of conical gears, r and 2, one of which is 
mounted loose, while the other is fastened upon the axle ;of • 
the driving wheels. This axle is in two parts, 3 and. 4, con- 
nected by the differential gear. 5, 6 and 7. A fnction roller, 8. ^ 

placed t^etween the two i and 3, sHdei upon the 

motor shaft. 9, and carries the toothed wheel, 10. monoted 
loose, which by means of the pinions, iz and 13, engages with 

The motor transmits directly to the shaft, 9, which carries 
the plate, 8, at a constant speed of rotation. The speed of the 




vehicle can easily be varied by changing the position of the 
friction roller, 8. The further it is moved from the axle, the 
slower the speed ; the nearer it comes to the periphery th« 
greater the speed of the vehicle. 

When a reaches the groove 18. the machinery will be thrown 
out of gear and the cone 16-17 ^i" enter the corresponding 
groove of the piece iz. Motion will then be communicated to 
the plates t and 3 by means of the pinions, 11 and 13, which 
give reverse motion. 

Hence all speeds from o to maximum are obtained at will 
as well as reverse motion. 



THE HORSELESS AGE. 





THE HORSELESS AGE. 



Recent Oas Engine and Hotor Patents. 

584,097. Hydrocarbon Motor. — Martin H. Rumpf, Brus- 
sels, Belgium. Piled Sept. g. 1B96. Serial No. 605.331. 

584137. MotorVtkicte.—Y.An\aaA Draallette and Ernest 
Catois, Paris. France. Filed Oct. 5, 1896. Serial No. 607.B83. 
Patented in France Au^. zi, 1896, No. 359.059. 

584.130. Gas fweviw^.— Frederick C. Griswold. Port Jeffer- 
son, N. Y., assignor of one-balf to Martin L. Chambers, same 
place. Piled Nov. 35, 1896. Serial No. 613.367. 

584,169. Vehicle Motor.— Geoi^ M. Stock, Milwaukee, 
Wis., assignor of one-half to Mathias Schneider, same place. 
Filed Jan, ai, 1897. Serial No. 630,107- 

584.188.— Caj or Vapor Engine.— -Viv^ey B. McLelland 
and Stephen D. McLelland, Chicago, 111. Filed Dec. 30, 1895. 
Serial No. 573,816. 

584.383. Gas Engine. — Fran* Burger and Heury M. 
Williams, Fort Wayne, Ind. Filed Aug. I, 1894. Serial 
No. 519.305. 

584,349. Process of Carbureting Gas.— Arthur B. Griffen, 
Verona, N. J., assignor to the Gilbert & Barker Manufactui^ 
ing Company, Springfield, Mass. Filed Jan. 33, 1895. Serial 
No. 535,770. 

584.377. Changeable Gear for Vehicles and Driven 
Mechanism, Frank H. Lefroy, New Vork, N. Y., assignor 
tn Francis H. Richards, Hartford, Conn. Filed March 13, 1S96. 
Serial No. 583.106, 




Claim. — In a changeable gear for driving mechanism, the 
combination with a frame and a shaft, of a multogear on the 
shaft, a dium surrounding the gear and of a diameter greater 
than tbe gear, a support on the frame, a slidable disk on the 
support, a bearing connection between the drum and disk, an 
internal gear loosely mounted on the interior of the drum, 
means for moving the drum, disk and gear transversely of the 
shaft, means for moving the internal gear longitudinally of the 
shaft and independent of the drum, and means for closing the 
drum against the ingress of dust, substantially as described. 

584,402. Belt Take- up for Speed Varying Mechanism— 
Milton O Reeves, Columbus, Ind., assignor to the Reeves 
Pulley Compiny, same place. Filed Jan. 11. 1897. Serial No. 
618,751. 

184,408. Mechanical Movement. — Henry K. Sandell 
Chicago, Dl. Filed April 13, i897> Serial No. 631,830. 



584,448. Gas Engine.— CoratMas C. Wright and William 
J. Stephens, Tit us vi He, Pa., said Wright assignor to said Steph- 
ens. Filed SepL 8, 1896. Serial No. 605.144. 

584.500. Steering Device. ^'R.obtrl Galloway, Buffalo, N. 
Y. Filed Sept. 38, 1896. Serial No. 607,187. 

584,623. Gas Engine. — John O. Brown, Dayton, O., as- 
signor to Allie M. Brown, same place. Filed Oct. 34. 1895. 
Serial No. 566,688. 




Claim. — In a gas engine, the combination with an exhaust- 
valve, a governor and a bell-crank lever operated by said 
governor, of a horizontally-reciprocating rod connected to the 
lower arm of said lever, downwardly-projecting shifting bars 
36 and 37 mounted on said recipi ocating rod and subjected to 
a common movement thereby, an igniter-rod adapted to be 
periodically supported by one of said bars, and the exhaust- 
valve adapted to be periodically supported by the other of 
said bars and cams mounted on a common shaft and adapted 
to actuate said bars, substantially as described. 

584,809. Variable Throvi Crani.— Alfred Anthony, Col- 
chester, England. Filed Nov. 23, 1896. Serial No. 613,330. 
Patented in England Oct, 14, 1896, No. 32,839. 

584.960. Explosive Engine. — Chartes Quast. Marion, O. 
Filed Sept. 5, 1894. Serial No. 5^2,179. 

584.961. Gas Engine. — Charles Quast, Marion, O. Piled 
Nov. 6, 1894. Serial No. 528,115. 

584,666. Mttor Vehicle.— hraiA^ Bolle*, Fils, Le Mans. 
France. Filed Aug. 7, 1B96. Serial No. 603,004. 

584,674. Gas Engine. — Edward B. Dake. Muskegon, Mich. 
Filed April 17, 1896. Serial No. 588,036. 

Claim.— In a gas-engine, the combination with a driven 
shaft of explosion-cylinders arranged radially with relation to 
said shaft, pump or suction cylinders arranged in coaxial align, 
ment with the explosion -cylinders, operating pistons connected 
with said driven shaft and operating in tbe explosion -cylinders 
said pistons being provided with reduced hollow extensions 
furmiug plungers opeiating in the pump or suction cylinders 
and provided at their outer extremities with inlet-ports, and 
conpress ion-chambers arranged in terminal communication 
with tbe pump or suction cylinders, the inlet-potts of the 
plungers being adapted to communicate alternately with tbe 
compression-chambers and the explosion cylinders, substan. 
tiatly as specified. 



THE HORSELESS AGE. 




585,115. Gas En^ine.^Cha.T^^a A. Mill* 
asaignor to the Miller Gaa EngJDe Co.. ! 
Jan 6, 1896. Serial No. 574,491. 

The principal feature of the invention 
malic or atmospheric presenile governor. 



, Springifield, O., 
rae place. Filed 



The second feature consists of a cylinder and water jacket 
constructed in separate and distinct pieces instead of in ooe 
piece, as heretofore. This change is claimed to bring about 
new and improved results— to wit, it first enables the builder 
to thoroughly inspect tbe exterior of the cylinder with the view 
ot finding any flaws or defects, as a lesult of castinif, wbich 
cannot be done under tbe old constructioD. The second 
advantage is that where bard water or water containing lime 
in suspension is used in tbe water jacket, the cylinder can be 
removed and the incrustation which tbe heat causes to form 
tbereon and in the jacket can be removed. 



584,921. Fasiening for Cylinders and Explosion Chambtrs 
of Petroleum Motors.— Em\\ Capitaine, Frankfort-on-tbe 
Main. Germany, assignor to George T. Harris, Philadelphia, 
Pa. Filed Nov. 7, 1896. Serial No. 611,339. 

I. In engines of the character described, the combination 
with a sbeet-metal case or housing, a cylinder mounted 
therein, and a jacket between said case or housing and tbe 
cylinder and arranged to form a cooling chamber around the 
latter, of an explosion head or cover adapted to register with 
the open end of the cylinder and held in position in one direc- 
tion by an inward projection on the case or bousing and in the 
otb:ir direction by adjustable means tending to force the cylin- 
der against said bead or cover, substantially as described. 




585,150- Motor Vehicle.— James F. Duryea, Springfield, 
Mass., assignor to the Duryea Motor Wagon Co.. same place. 
Filed Nov. 7, 1S96. Serial No, 611,370. 

Claim — In a motor-carriage or other automobile convey- 
ance, a motor, a driving shaft crjnnected to aa d motor, a coun- 
ter shaft having a suitable connection with the driving a»le of 
said carriage, a series of loose gears on said driving shaft and 
fixed gears on said counter shaft in mesh with said loose gears, 
clutch mechanism on said driving shaft for engaging said 
loose gears for rotating said counter abaft at various speeds in 
one direction, and means on said driving shaft fur rotating 
said counter shaft in tbe opposite direction, consisting of an 
internally toothed flanged pulley, secured to the side of one of 
said loose pulleys, a friction driven pulley, a gear on tbe hub 
thereof a yoke having pmions theieon, said yoke having a 
bearing on the said hub of pulley, a clutch mechanism for en- 
gaging and rotaling said pulley, a cam-operated clutch lever 
for operating said clutch mechanism, and means actuated by 
said clutch lever for engaging the said yoke and preventing 
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Stem slotted tougitndinally.lhesteelbeveledblocklielc] tberein, 
combined with the shaft having the oDder side of its head 
beveled and an iDtegral step thereoD, tbe outer end of tbe said 
bhaft being screw threaded, the adjustinjj nuts having hubs 
mounted on tbe screw threaded portion of tbe shaft, and tbe 
pivoted lever having a slot near its upper end through which 
the said shaft passes, and the spring interposed between the 
upper end of tbe said lever, and the casing carrying tbe valve 
rod, the lower end of tbe lever being connected with a collar 
which is moved backward and forward by a governor, sub- 
stantially as shown and described. 

585,601. Gas Engine.— Hetbert B. Steele. Maiden, Mass. 
Filed Dec. 10, 1S95. Serial No. 571,638. 

The inventor seeks to lessen the loss from radiation by mak- 
ing the time during which the loss can occur, and which is 
determined by merits of moving parts and by the load, much 
shorter than heretofore by divorcing at that time the motor 




I thereof during the rotation of said pulley, com- 
bined with means for operating said cams, substantially as 
described. 

585,137. Explosive Gas Engine. Georgfe W. Starr and 
John H. Cogswell, Havana. lU. Piled Aug. 36. iSq6. Serial 
No. 603,991. 




Claim.— A device for regulating the supply of k^s to 
cylinder of an explosive gas engine, consisting of tbe valve iogcbarge). 



pi~ton. that is, the piston by nhich the power is developed, 
and which, as hereinafter recited, is composed of a liquid, 
from all mechanical connection with the other parts of the 
engine, so that at the time of expansion of the charge it be- 
comes a body free to move and subject to such of the laws of 
motion as refer particularly to tbe relation of its mass (mass 
of the motor piston) to tbe applied force (force of the explod- 
H> that the explosive force of tbe charge is entirely 
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t^en up in giving velocity to tbe piston and that the energy 
of the charge for an assignable time and space previous to its 
transformation to useful effort is entirely stored in the piston 
in the form of kinetic energy. As the piston is a free body 
and its velocity governed by the relations of its mass to Ihe 
force of tbe explosive charge, by changing these relations the 
velocity of the piston and consequently tbe duration of the 
time in which Ihe loss can occur may be made brieler and the 
lo^s therefore smaller than heretofore without the necessity of 
encountering the difficulties attendant upon greatly increasing 
tbe speed of tbe machine, and be still further lessens this loss 
from radiation by lessening tbe difference in temperature 
between tbe gases and tbeir inclosing wall at tbe time this 
loss is most serious, and by providing separate cbambeis for 
the different stages in tbe use of the gas and advancing the 
gas Et^e by sta^ from one to the otbert so that the walls may 
be of a temperature appropriate to theit individual use and so 
that tbe combustion chamber, where this loss is most felt, may 
be allowed to accumulate heat till tbe difference between it 
and tbe gases is much smaller than at present, and because of 
tbe separation without danger of communicating heat to the 
gases prematurely and losing power as existed heretofore, and 
be seeks to lessen the frictional loss by taking the power for 
compressing directly from tbe exploding gases by a separate 
piston from that utilizing tbe expansion for driving the load, 
which is integral with the compressing piston, and placing this 
preferably in a vertical position, by which its own fnction is 
minimized, and by which 1 save all frictional loss due in the 
present style of engine to storing this power for a time and 
transmitting it to and fro. 

As it is desirable that the pistons or bodies of matter should 
move forward and perform tbeir ofBce of absorbing tbe power 
of the expanding gases with great rapidity, a velocity much 
higher than that at present in use is attained by tbem. and as 
these pistons must be brought to a stop in order that they may 
yield up the power they have absart>ed in useful work on the 
load, and in order to avoid the great shock and accompanying 
noise and weai upon any positive mechanism for bringing a 
solid piston forest, he makes tbem of some liqtiid, as water ; 
and that sufficient time may be allowed to permit tbe use of 
the waste gases by condensing them, and that the piston cham- 
ber be cleared of the products of combustion and the pistonsbe 
returned back to their original height without deducting from 
tbe useful time of the machine. 1 use a number ofpiston- 
cbambers embodied in a translating device, so that while one 
is in action the others are being prepared at another place ; 
and as he makes the operations of returning tbe pistons to the 
original height, discharging the burned gases, and translating 
tbe pistons into place continuous the result is a continuous 
succession of pistons to be acted upon by the .;xp1oding gases 
and be driven by them in one direction through the machine ; 
and as the number of chambers in tbe translating device may 
be large enough to afford adequate time for cooling the con- 
tained waste gase^and ibecbannelsleading the liquid to them 
may be of sufficient siie the number of new pistons used in a 
given time may be as large asdesired ; and as the compressing 
is done by a direct- acting poslon. goveruLd in its time only by 
its weight and the electric force of its cushion spring, any 
numtjer of charges of compressed gas may be delivered to the 
combustion -chamber. As tbe cumber of charges and tbe 
number of pistons are not limited, any required number of 
motor strokes may be made per unit of time, giving the utmost 
facility for regulation ; and be claimstoovercometbe difficulty 



of insufficient expansion in theezistingclassof engines by pro- 
viding other chambers for the operations heretofore imposed 
npon tbe expansion chamber — namely, compression, admis- 
sion, and discharge of gas — and remove tbe restrictions of 
fixed stroke by having the piston free and arranging the mech- 
anism so that the pistons go through the expansion -chamber 
from end to end in one direction and never backward ; and be- 
ing thus free of restrictions he makes tbe expansion -chamber 
of suCBcient size and shape that the expansion may be carried 
to atmospheric pressure, thus saving a large amount of power 
heretofore thrown away. 

sSs.sjol Gat Turbint. — James G. Sanderson, Scranton, 
Pa. Filed March 6, 1896. Serial No. 581.079. 




Claim. — In a gas-turbine, the combination of a stiitable 
casing, a turbine wheel mounted in said casing, a series of ex- 
plosion-chambers secured to said casing, suitable valves 
arranged in said chambers and ad^ted to be moved to admit 
gas and air into the said chamber, and suitable means for ex- 
ploding tbe mixture consisting of a contact-point, having con- 
nection with an electrical supply and carried by the valve and 
a second contact also having connection with the electrical 
supply carried by Ihe casing and which is momentarily en- 
gaged by tbe first contact when the valve is moved to close 
position so as to create an electric spark for exploding the 
mixture, substantially as shown and described. 

53s.i!5i. Motor F/*/ir/f.— Henry R. Bird, Buffalo, N. Y. 
Filed Jan. 4. 1S96. Serial No. 574.343- 

Claim. — In a motor- vehicle, the combination with the frame- 
work, an engine mounted thereon, a shaft parallel witb the 
side beams of the frame and driven by the engine, and a disk 
secured to the front end of said shaft; of collars surronndiug 
the side bars of tbe frame in front of tbe disks, bearings 
pivoted to the collars, a second shaft j on maled in tbe bearings 
at right angles to the first shaft, a friction -wheel feathered on 
said second shaft, means for adjusting the frictional contact 
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of the disk and wheel, a rack, arms projecting rearwardly 
therefrom and surrounding the driven shaft on either side of 
the friction wheel and in close proximity thereto, a gear-wheel 
meshing with the rack, and connections between the second 
shaft and the wheels of the vehicle for propelling the same, 
substantially as described. 

585i37i. Motor Vehicle,— OXxnton E. Woods, Chicago, 111., 
assignor to the American Electric Vehicle Company, same 
place. Filed May 8, 1896. Serial No. 590,710. 

Claims — i. A steering device for vehicles containing a 
rotating bar, a handle eccentrically secured to said bar, and a 
spring which tends to draw the handle from the bar so that 
the eccentric portion is f rictionally forced against a platform to 
frictionally lock the parts in any desired position. 

2. A steering mechanism for vehicles containing a vertical 
rod, a platform which surrounds one end of it, a handle eccen- 
trically pivoted to the same end of said rod outside of said 
platform, a spring on the opposite side of the platform which 
tends to draw the rod away from the handle. 

3. In a vehicle, the combination of a fixed axle with a 
short horizontal vertically-pivoted axle at the end, an arm pro- 
jecting from the same, a steering connecting-rod attached to 
said arm and a step also attached to said arm. . 

4. In a vehicle the combination of the rigidly-fixed frame 
with a motor secured thereon at one end so as to have vertical 
and longitudinal motion and pivoted at the other end. 

5. In a vehicle the combination of a rigidly-fixed frame with 
a motor secured thereon at one end between springs and so as 
to have a longitudinal motion and pivoted at the other end. 

6. In a vehicle the combination of a rigidly-fixed frame with 
a motor suspended at one end on a longitudinally-adjustable 
pivot and at the other end on a spring-support. 

7. In a vehicle the combination of a rigidly-supported frame 
with a motor secured thereon at one end by longitudinally- 
adjustable pivuts and at the other end between springs and so as 
to have a longitudinal motion. 

8. In a vehicle the combination of two motors with separate 
braking devices, a single brake- controlling device and an 
evener or equalizer whereby the one controller is connected 
with the two brakes. 

585,434. Explosive Engine, — William E, Git>bon, Colches- 
ter, England. Filed Oct. 24, 1896. Serial No. 609,946. 




admitting air into the said chamber, an opening or openings 
from the outer air through the cylinder into the chamber un- 
covered by the piston when at about the end of its instroke, 
and a passage for conducting the air compressed in the cham- 
ber into the combustion -chamber, substantially as described. 

585,504. Gas Engine. Lewis S. Brown, Columbus, O. 
Filed Oct. 22, 1896. Serial No. 609,686. 
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Australasian Patents. 



Messrs. Phillips, Ormonde & Co., Consulting Engineers, 
Patent and Trade Mark Agents, 169 Queen Street, Melbourne, 
Victoria, Australia, supply us with the following specially pre- 
pared list of applications for letters patent in Australasia in 
connection with motor vehicles and the like: 

E. B. Tree, of 622 Princess Street, Woodstock, County of 
Oxford, Province of Ontario, Canada, and R. H. Eldon, of 343 
Clinton Street, Toronto, County of York, Ontario, aforesaid, 
for *• Rotary engines.** 

A. Manesdorffer, of Dally Street, Northcote, Victoria, and 
E. C. Elliott, of 377 Collins Street, Melbourne, Victoria, for 
** Improved mechanism for transmitting and increasing the 
power in rotary and other motion, also applicable to other pur- 
poses.*' 

J. V. Hunt, of 314 Post Office Place, Melbourne, Victoria, 
for '* An improved tire for velocipedes, bicycles, vehicles and 
the like." 

C. F. C. Lohmann, of 13 Andrew Street, Northcote, near 
Melbourne, Victoria, for ** An improved rotary motion to be 
driven by steam or other motive fluid." 

W. Radford, R. A. Tucker and R. H. Singleton, all of Dim- 
boola, Victoria, for *• An improved horseless vehicle." 

A. J. Cumming, of Christchurch, Canterbury, New Zealand, 
for *• Means for preventing puncture of pneumatic tires." 

L. Schmoll, Jr., and E. Schmoll, both of 71 Cathedral 
Square, Christchurch, Canterbury, New Zealand, for •• Im- 
proved friction driving mechanism for cycles and similar 
vehicles." 
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New Qas Engine Cycle. 



Claim, — In an explosion engine the combination of a diflFer- 
ential piston and cylinder, a closed crank-chamber, a valve for 



According to the London Electrician, Tremlet Carter has 
worked out the details of a new gas engine cycle, the principle 
improvements in which over the Otto cycle are described as 
follows : 

(i) The useful recovery of heat wasted in the jacket and the 
exhaust, which in the Otto cycle is represented by some 70 to 80 
per. cent, of the total heat ; (2) the abolition of the idle revo- 
lution, without the use of two working cylinder ends, and 
without the use of a pump for compressing the explosive mix- 
ture ; (3) an increase in the power obtained from a given- 
sized cylinder ; (4) prompt and efficient regulation without 
omission of explosions ; and (5) a means of increasing the 
power of the engine considerably beyond the normal, to enable 
it to take ext:a heavy loads for short intervals. The con- 
sumption of gas by an engine working on the new cycle is ex- 
pected to be from 50 to 60 per cent, only of the gas consumed 
in the Otto cycle, the thermal balance-sheet showing a thermo- 
dynamic efficiency of 40 per cent, for engines of cnoderate 
size 
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Sir 



Salomons on flotor Traffic. 



On May 12, Sir David Salomons, president of the Self-Pro- 
pelled Traffic Association, read a paper on *• Motor Traffic " 
before the Society of Arts, of London, England, which is 
worthy of extended notice. 

After a brief preface dealing with the general tenor of pre- 
vious literary work on this subject, the eminent lecturer pro- 
ceeded as follows: 

( 1 ) How few patents taken out recently in connection with 
the subject are original. 

(2) How the whole tendency of the construction of light 
vehicles gravitates to the better types of those in existence be- 
tween the years 1820-30. 

We, of course, possess an advantage over the constructors of 
that period, inasmuch as we have improved materials to deal 
with, and can therefore produce a better kind of engine and 
l>oiler in the case of steam. Much surprise has been expressed 
by the iminitiated, not even excepting many engineers, as to 
the reason why the horse power to be carried on the motor- 
propelled vehicle should be greater than when the living horse 
is employed. I will examine this question first You will fully 
realize that if carriages had wheels no larger than the oidmary 
reel of cotton, the usual obstructions to be found on highways 
would generally be as high or higher than the diameter of the 
carriage wheels; so that when the obstructions were met by the 
wheels, if the former were loose, they would be pushed along, 
and if last progress would become practically impossible, and 
the wheels would be destroyed or wrenched off before the vehi- 
cle had proceeded many yards. On the other band, if the wheels 
were to be, say, 30 feet in diameter, even considerable ob- 
structions on the r:ad would not be materially felt, as the 
wheels would pass over them with the utmost ease. In prac- 
tice such large wheels could not t>e used. I will therefore sup- 
pose that the usual diameters as generally seen on carriages 
are employed when dealing with this subject, so that the 
wheels are from, say, three to five feet in diameter. We all 
know why, thanks to the careful investigations of the late Mr. 
Froude and others, the fish moves with such freedom in water 
when it is completely immersed, the reason being that the 
power necessary to divide the water in advance is compensa- 
ted by by the closing of the water behind the fish, which gives 
it a push. Its curved outline is so admirably formed that the 
fish is capable of moving through the fiuid in which it lives 
with virtually nothing more than skin friction to be overcome. 
The same might be chough t to take place in the case of a car- 
riage rolling along a rough road— /I ^.. the extra power re- 
quired to get the wheels over an obstacle should be compensated 
for by the downward run when descending the other side. To 
some extent the theory would hold good for exceedingly rapid 
motion, but not for speeds permitted on high roads, and for the 
following reasons: It is evident that a wheel, in surmounting 
an obstacle, rises gradually, but it descends through a less dis- 
tance as a rule, because the obstacle, a stone for instance, has 
probably been sunk into the ground or broken smaller by the 
wheel's passage. But supposing no crushing action takes 
place, as might well be the case with a very light vehicle, then 
why should the work be harder to pull it over a rough ihan a 
smooth road ? The answer is, that in passing over a rough 
road, the speed being slow, the sum of the pulls necessary to 
get over the obstructions is far greater than the sum of the 
accelerating forces on descents, owing to the tendency of the 
wheel to push into the ground before surmounting the obsta- 



cle, and this applies in all cases. If the obstructions on a high- 
way consisted of a series of symmetrical waves, switchback 
in form, it is clear that the carriage would run slowly up an 
incline, and more quickly down. The average power used, 
supposing these undulations to be on an otherwise good 
road, would be no greater than had these undulations 
not existed, although the carriage would have advanced by fits 
and starts. In giving these various explanations I have as- 
sumed that the horse is drawing the vehicle, and the line of 
draught is therefore at a point somewhat higher than that of 
the axles— in other words, inclined backward to the road, 
which is a great advantage, because the pull tends to lift the 
wheels over the obstructions. Supposing, now, we place the 
horse behind the cart and make him push it with his chest, 
what would be the result ? The wheels, instead of being as- 
sisted in surmounting obstructions by the lifting tendency, 
would now tend to drive themselves into the ground t)ehind 
the obstruction, and the horse, which might have advanced 
with the greatest of ease when placed in front, would have his 
work cut out to push the cart from his new place. Here we have 
the condition imposed upon a self-propelled vehicle. This 
difference between dragging and pushing is well shown in the 
case of a railway-truck on which porters move passengers' 
luggage. If the truck, when loaded, meets with an obstruc. 
tion, the only way to advance easily is turn round and pull it 
along. I should like for a moment to consider the manner in 
which the power is derived from the horse. Of course, we 
must all admit that primarily it is muscular action, but most 
people think that a horse advances solely in consequence of the 
anchorage obtaineo on the road by means of its feet, whereas 
there is another very important action brought into play, which 
those who watch these animals carefully will easily observe. 
It is well known that a heavy hor?e can drag a greater load 
than a light horse.and I think, when you consider the special point 
to which I will refer, the reason is very obvious, although of 
the two horses in question one need not have greater muscular 
power than the other. Riders are aware that during a trot, 
and indeed at all times, the body of the horse rises and falls. 
The rising of the horse is due to muscular power exercised 
against gravitation, whereas the fall is due to gravitation 
alone. Since the horse is advancing during the time a curve 
of a wave-shaped form would represent graphically the rise 
and fall of the horse's body. It, therefore appears evident 
that there is during half the period of advance a time when 
gravitation materially assists the progress of the vehicle, and 
the greater the weight of the horse the more it will be in favor 
of the load being pulled. Consequently, the heavy horse has 
an advantage over the light one for heavy loads. It appears 
to me that this, what I would term undulatory advance, is in 
a large measure equalized by the spasmodic advance, due to 
the horse's feet pushing against the road, and here is to be 
found one of the chief reasons why the carriage runs with 
smoothness. No motor has ever yet been devised combining 
these two properties. Gordon and others invented vehicles 
with feet to imitate the progress of the horse, but the rising 
and falling of the heavy weight was absent in these devices, 
and may possibly have been the reason why they proved com- 
plete failures. It may readily be imagined how jerky the ad- 
vance would be without this compensating governor. 

PNEUMATIC TIRES. 

A few words respecting pneumatic tires are not out of place. 
An ideal road would be one of a hard elastic surface capable of 
permitting all inequalities to sink into it without friction, when 
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the wheels meet any obstruction lying upon it. Such a road in 
practice cannot exist. It is necessary, therefore, to seek a 
means which will produce the same results. A pneuraiic lire, 
suitably constructed, will give the equivalent of the ideal road, 
/. ^., the obstructions which the tire meets will sink into it. and 
the traveling load will not be raised against gravity. Lossts 
by friction, however, remain the same. The advantages to be 
derived from the use of the pneumatic tire cannot, however, be 
gained except by encountering many other troubles, of which 
those who use this class of rim are well aware. They may be 
summed up as the mechanical defects of the .system. There is 
a popular notion that by the use of the pneumatic tire advan 
tages are always gained. This is only true if certain con- 
ditions are observed. It is evident that imless the tire is 
inflated to a proper degree, which must be r«»gulated by the 
load, also that it shall be of sufficient diameter that the stones 
most generally met with on the road will sink into the tire — 
the pneumatic, so to speak, must swallow all the obstructions 
it meets with in i«"s path - its main virtue would be gone. 
Personally, I do not view with the utmost tavor the pneumatic 
tire, on account of the mechanical disadvantages. Indeed, if 
the springs of a carriage are sufficiently well made and adjusted, 
a circumstance rarely to be found, the advantage of the pneu. 
matic is almost absent, and I believe that for motor traffic the 
steel or solid rublier tiie will prove the favorite in the long run, 
when sufficient attention is given to carriage springs. The chief 
function to be fulfilled by the carriage spring is to enable 
1 he load to travel on the level while the wheels of the under 
carriage are mounting up and down as they pass over road 
obstructions. The weight of the portions which rise and fall 
are very small, compared with the vehicle and its load. Al- 
though it has been a.sserted that the draft is greatly dimin- 
ished by the u.<:e of pneumatic tires, my own experience does 
not bear this out except in given cases. On bad roads an ad- 
vantage may be gained, but on good ones the steel tire carries 
the palm. Quite apart from experiments, it is only necessary 
to watch the pull exerted by a horse on various classes of roads 
with the same carriage tired in different manner. It is found 
that the rubl3er of the pneumatic tire will burn if the load is 
very heavy. Whether this is due to the successive compres- 
sions of the air when meeting the obstructions on the road, or 
whether it is owing to the friction of the air in the tul)e, due to 
lag in having to pass through a very restricted opening in a 
portion of a tube, t. e., that part which is in contact with the 
road, and to friction generally, it is difficult to say. The fact 
is there. Messrs. de Dion and Bouton had the greatest 
trouble on this score with their tractors, and finally decided to 
fall back on the solid rubber. It is quite pcssible to make a 
pneumatic tire suitable for very heavy roads, but the 
thickness and size would be so great that the advantages 
to be derived would be virtually absent. In the case 
of cycles and motor-vehicles of that type, the pneu- 
matic tire is an undoubted advantage, for in one case it removes 
much of the vibration from the feet, which would be conducted 
to the body, and in the other it might be found difficult to in- 
troduce suitable springs on the ground of the weight or of 
expense. The pneumatic axle is the true solution to the 
trouble, when a satisfactory one is made. The horse is able to 
start a carriage by exerting his maximum power He anchors 
his feet to the road, throwing forward and dropping the weight 
of his body. An engine, however, does not possess this prop- 
erty. An engine of any given horse-power has its capacity 
calculated for a given rate of speed. For instance, if a six 



brake horse-power motor is purchased with a normal speed of 
300 revolutions per minute, it is understood that this brake 
bor&e-powcr will only be given off when the speed in question 
is reached, at a given gaseous pressure in the cylinder. Conse- 
quently, when the crank, or its equivalent, is turning more 
slowly, fix hoTse-power is no longer given off. It is at the mo- 
ment when the vehicle is to be started on the road that a large 
horse-power is required, and it is at this time that the engine 
is incapable of giving it, unless it is run at a considerable 
Speed first, and then geared to the carriage. This is a quality, 
•ind indeed a defect inherent to all the known oil and gas 
motors, where a clutch of some kind is necessary. Great pains 
have been taken to achieve success in starting and stopping oil 
and other motors of this class placed on carriages, when pass- 
ing through traffic, but even if this latter end were attained 
nothing would have been gained, because of the time neces- 
.sary for the motor to get up its speed before the caniage could 
start running afresh. It may therefore be concluded that 
until some further, and at present unknown, impr vement 
comes about, the oil-motor will have to be kept runr.ing at 
all times during temporary stoppages, which, apart from 
other disadvantages, is very wasteful. The electro motor 
offers certain advantages, inasmuch that it is easy to stop 
and start, for accumulators pos.sess a reserve> power simil.ir 
to the steam engine, but may be at the risk of 
wearing the accumulator. Of course, if large electro-motors 
or other forms of engines were carried than are n» cessary, 
some of the difficulties pointed out would be greatly reduced ; 
but practical considerations, such as expense, great additional 
weight, bad economy in working, bar such a procedure. 
With the steam-engine we have a great reserve power. It 
is merely a question of raising the steam pressure by the 
application of more heat to the boiler, or of usiug the htat 
already given to the boiler in a more advantageous manner, to 
obtain the additional power. It might be urged that a 4 
hp steam engine would not be strong enough to render 10 
horse-power at any time ; but by putting a few pounds extra 
weight into the working parts there is no difficulty or danger in 
accomplishing this, though such an engine would not be suitable 
for running continuously at the higher power, on the ground of 
want of economy, as the boiler would be continually strained to 
its utmost, and this, although it might not be pioductive of 
danger, would be an unfair tax to place upon it, and would 
necessitate earlier renewal. This is why the steam engine, when 
placed upon the road carriage, can start and stop in the traffic 
with the same facility as the railway locomotive does with its 
train. It has been urged by some leading engineers that the 
main success of the railways has been due, not to the loco- 
motives, but to the nature of the road, and no doubt there is 
much truth in this, for plate ways, granite ways, and other 
tracks of a similar nature suitable for highway purpo.ses have 
been proposed, and may in the future find still more favor. 
But it is hard to bring one's self to imagine that the ingenuity 
of man cannot moiify the locomotive to suit the road, when it 
has harnessed far more difficult problems. Many devices have 
been put forward for constructing a road engine which shall lay 
its own rail« as it proceeds. Some of the methods are very 
ingenious. In some cases planks or rails are laid and raised as 
the wheels pass along ; in others, the wheels travel in a large 
circular ring. Patents for similar methods have l)ecn taken out 
over and over again, and it appears to me a disgiace that a 
Government department should thus take money under false 
pretences. All the advantages to be gained by the use of 
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movable rails or other equivalents can be obtained by modifica- 
tions in the wheels, without the auxiliary. At the same time, 
there is much to be said in favor of some of the proposed 
schemes. I wdl f^ive one or two instances. If a combined 
locomotive and wagon is to be taken over a ploughed field to 
collect produce, the process might be impossible if the giound 
were soft; yet if the planks were laid along the route to be 
taken the difficulty would be overcome. The equivalent to 
this would be self-laid rails carried by the locomotive. Again, 
the wheels running within a large circle present the advantage 
to be gained by |the use of very large wheels, which by any 
other method would be impractical, fo that a locomotive could 
proceed over very bad roads, which might otherwise not be 
possible without excessive engine-power. It has become the 
liabit to pooh-pooh these devices, but I think that there is more 
advantage to be gained from them than it is usual to give 
credit for, especially under certain given conditions. 

STEAM MOTORS. 

I will now turn to steam power on the highway. After a 
careful study of probably every self-propelled carriage which 
has been made from the earliest times to the present day, I have 
come to the conclusion that Hancock's disposition of the working 
parts cannot be improved upon. This was my opinion long ago , 
and I was pleased to fiid Sir Frederick Bramwell and others 
uphold the same vie .v. I pointed this out to M. SerpoUet, who> 
having examined the matter, is in full agreement, and his 
new carriages are being bailt on these lines. I regard this 
circumstance as a compliment to English engineering. Of all 
motors for carriages at the present day I hold that steam is by 
far the most suitable and advantageous for real work, and 
that when the Serpollet boiler or one of a similar type is 
employed, nothing more can be desired for many years to 
come. Of English manufacturers already busy at work on 
steam road vehicles, Messrs. Philipson and Thomycroft may 
be reckoned among the leaders. The steam carriage which 
has.been brought nearest to perfection at the present time is 
that designed by M. Serpollet. I will therefore give a brief 
description of his vehicle with its most recent improvements. 
M. Serpollet has adopted the present type from the inslructiims 
I gave for the caniages constructing for me. The engine and 
disposition of the parts are all simple matters not subject to 
patents, and not capable of mater'al improvement, as they have 
all been common knowledge for the past 70 or 80 year*!. The 
boiler and furnace alone have been the main difficulties in con- 
nection with the subject. Many waterless boilers appeared 
before M. Serpollet's time, but to him the credit is due for 
having devised a form of boiler, simple, cheap, and effective. 
The principle of the Serpollet boiler is po well known that 1 
need not enter into it again. It will only be necessary for me 
to describe the boiler and furnace in iheir most recent form. 
The earlier ones were not practical fiom an engineer's point of 
view ; the furnace was large, a great weight of fuel was neces. 
sary, and fumes were produced. The present boil* r is made 
up of several tiers of crushed bent tubes, the steam space being 
horseshoe in section, and a petroleum furnace. The chief 
improvements consist in very materially strengthening the 
metal of the tubes, which gives the advantage of a reserve for 
storing heat, which is essential, as well as for durability's sake, 
and the method upon which the tubes are built up is far simpler 
and renders repairs, when found necessary, rapid and easy to 
carry out. Those tubes which are nearest the fire are thicker 
than the elements more distant. In some forms the tubes are 
further bent into spirals, thus giving additional strength and an 



increased heating surface. The fire itself being a heavy oil 
petroleum furnace, offers lt.(>htness and security against break- 
down and accident. A large reduction in weight, due to this 
form of furnace, gives an all-round advantage, e.npecially now 
that the engines are constructed to condense. The ton ot fuel 
and water which at one time it was necessary to carry, is now 
largely dispensed with, and in consequence the carriage does 
not require to be so strongly built. Ten hundredweight, at 
least, are saved in the weight of the carriage and furnace. In 
consequence the older carriages, which weighed at least two tons 
when prepared lor a long journey, could now be constructed to 
weigh lo to 20 cwt. laden. But as the carnage at present 
being made weigh nearly double the lower weight mentioned, 
it may be nsked why .should this be so? The reply is that there 
is a growing tendency among French manufacturers to build 
on English lines of solidity rather than elegance and lightness, 
and a great deal more weight is being put in those portions 
where the strains come. Six cwt is very soon accounted for 
when this is done, and in order to secure the convenience of a 
movable body portions of the framework are duplicated, i. e.^ 
the underframe must be there as usual, and the frame for the 
body must be a separate one, so that additional weight is found 
in this direction. The modern steam carriage weighs about 18 
cwt., and is far more satisfactory than the old forms, and de. 
cidedly superior to any of the oil-driven motor-cafriagea whi^ 
have appeared before the public. There are many points of 
importance in the construction not new in tbeniflelves» in which 
strength and lightness are th i main featnies obtained. The 
guiding bar does not act directly in steering operaliaDi, Imtby 
means of a multiplication wheel, for unless some method such as 
this is adopted there is a danger when meeting a large stone on 
the road of overpowering the driver and throwing the carriage 
to one s.de when traveling at a fair speed. The multiplication 
arrangement gives better control to the driver rendering such 
an accident impossible. Another way is to place the turning 
point of each wheel within or over the axle. The body of the 
carriage, so far as the eye is concerned, appears as one. In 
reality it consists of three divisions — the conductor's seat with a 
place beside him in front; a boot at the back, similar to that 
uf the phaeton, but no seat in it; and between the boot and 
the box seat the space is occupied by a victoria brougham* 
van, or any other kind of body that may be desired, these 
bodies being removable without recourse to tools, and inter- 
changeable at pleasure. The front place can be covered by a 
glass cab to protect the driver and his companion from the 
weatter. At the back of the boot are two doors. On opening 
the right hand one the boiler is seen, and the left-hand cup. 
board contains a vertical engine. The engine is a double 
tandem expansion type and the reduction of speed as between 
the engine and driving wheels is not so great, this being effected 
by means of a specially construc^^ed strong single chain, situated 
midway between the right and left driving wheels, just as 
Hancock placed it in his carriage. This chain is dispensed 
with in some cases so that the driving is direct. The engine 
cranks, chain and any other working parts are completely 
encased, so that no mud, dust or wet can reach them. The 
engine is capable of giving off powers varying from four horse- 
power normal to ten maximum. The boiler pressure can be 
raised to 16 or 17 atmospheres without danger. Biiefiy, the 
following is a summary of the advantages presented by the new 
petroleum furnace : 

(i) No smoke is produced when the burner is preparing to 
be lit. 
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(2) Very little methylated spirit is required for lighting. 

(3) When making a stoppage for a considerable time, such 
for instance, as paying a call, the petroleum is cutoff from the 
main burner while the auxiliary burners keep the former hot 
for starting afresh. 

(4) The burner can also be cut off when descending a hill. 

(5) The expenditure of heavy petroleum, which can be 
obtained in this country at from 3//. to 41/. per gallon, would 
not, on the average, exceed in the case of a carriage, such as 
described, i^ gallons per hour when carrying four people at a 
speed of 12 miles per hour on average roads. 

(6) The weight of the carnage unladen will not be greater 
than one ton. 

(7) Six minutes only are necessary to prepare the carriage 
for running, and being free from all complications any intelli- 
gent man can drive it. 

The natural question suggests itself, should the boiler or 
burner wear out how often is renewal necessary ? In the case 
of the boiler it is only the lowermost tube which requires 
occasional renewal, though, of course, in time the boiler wil^ 
wear out. The present cost of this tube is about £1 los.^ and 
perhaps, once or twice a year it might be necessary to replace 
it if the carriage is greatly used. The whole boiler is priced at 
the present time at £30, but total renewal is necessary only 
after many years of wear. I should estimate that even with 
hard work. t. e., working the boiler harder than is fair, the 
annual expense would be considerably under £$* These boilers 
when made in England will undoubtedly be cheaper. The 
expense of renewing any part of the burner is exceedingly 
small, a few shillings would be the outside, and it would prob. 
ably not be necessary to do this every year. The repairs and 
expense of certain renewals in the case of petroleum-driven 
carriages is far greater than this, as all those know who own 
these vehicles, so that steam possesses the advantage over all 
such motors, although I am ready to admit that when a light, 
cheap, and lasting high-capacity accumulator makes its appear- 
ance, electricity will stand before steam for attention and com. 
fort, if changing and charging stations exist throughout the 
country at easy distances. There are several points m con nee. 
tion with steam carriages which cannot be overrated, and 
greatly to be appreciated, by those who have been in the habit 
01 using petroleum-d liven motors. The chief one is that the 
crawling process up a hill is dispensed with, and 12 miles an 
hour up the steepest hill which horses and carriages at present 
climb, can be obtained without an effort. Secondly, when 
stopping and starting in the traffic, the engine is stopped and 
started as would be done in the case of a horse. Since the 
whole of the steam is condensed, none of it passes into the 
atmosphere. Should by chance any do so, being super- 
heated, no vapor escaping is visible, and days may go 
over before it becomes necessary to take in a fresh sup. 
ply of water to make up for any slight waste there may 
be. There are no valves to grind, no cylinders to 
clean, no inflammable material to store at home or carry when 
on a trip, no unpleasant smell is produced, there is absolute 
freedom from vibration, no chance of a breakdown when least 
expected, no accumulator to charge, or platinum points to be 
renewed, no ignition lamps and tubes requiring attention and 
occasional renewal, all repairs that may become necessary at 
any time, the carriage builder, or even the village smith, can 
carry out. Quite apart from the advantages mentioned there 
is another which is of great practical importance ; and is, that 
any moderately intelligent man, with a few hours* instruction, 



becomes master of the engine and carriage. It is possible to 
find men who have been accustomed to steam engines in large 
numbers. There ought, therefore, to be no difficulty in find- 
ing a supply of drivers in proportion to the demand. This is 
not the case with oil'driven vehicles, on account of the com- 
plexity of the working parts, combined with a quality unknown 
to the steam engine — that of developing some new defect when 
least expected. 

OIL AND GAS MOTORS. 

All motors may be divided into balanced and unbalanced 
sections. By *• balanced " I do not refer to the parts of the 
machine being duly poised, such for instance as additional 
weight placed on some part of the fly>wheel to balance the 
weight of the crank and any rods on the opposite side. I use 
the expression in regard to the primary force. For instance, 
we all know that in the gas engine the running is spasmodic, 
and can only be overcome by the use of enormously heavy fly- 
wheels, so great indeed that in practice a certain amount of 
jerkiness is preferred. All oil motors are gas-engines, and 
nothing more and nothing less. They may, therefore, all be 
classed under the one head. Steam and compressed air motors 
come under another category. It is well to point out the 
difference between the two cla«.ses of engines. With the gas 
engine, the pressure starts at a maximum and falls. With 
steam and compressed air, the pressure may rise gradually to 
a maximum, and then fall. This is why steam and compressed 
air motors run so smoothly. It may be contended that the 
same result could be obtained in the case of the gas-engine, by 
using a separate vessel to explode the gas in, and then admit 
such gases into the cylinder, under steam engine conditions. 

Many years ago I made a large number of experiments in 
the hope of obtaining success in this direction, and many 
others have done the same. Although the results are success- 
ful in one sense, it is at the expense of efficiency and extra 
weight There is a method of obtaining smooth motion from 
gas and oil motors by counterbalancing the explosion. Many 
such engines have been constructed, and consist as a rule of 
two cylinders in each of which there are two pistons moving 
away and toward each other. Complete success can be ob- 
tained by this means, but only by the intrc'duction of great 
complication in valves and gear so that in practice it is proba- 
blv more convenient to be subject to vibration in an oil or gas 
motor carriage when running at low speeds than to incur tbe 
risk of difficulties which must arise with still more complex 
machinery. When oil motor carriages are running at a mod- 
erate speed the vehicle becomes the fly-wheel, and the greater 
part of the vibration disappears, but there is no means of ob- 
taining regular and steady motion at slow speeds, however 
good the governor may be. There will always be a tendency 
for the engine, when th 2 full power is not necessary, to run 
faster than the governor allows, and the speed is arrested. 
This action keeps on repeating itself, consequently the car- 
riage advances by flts and starts. The oil motor carriage is 
only comparable with the horse-drawn vehicle for comfort 
when running at high speeds. With steam, compressed air, 
and electricity, these disadvantages are completely absent, 
likewise the necessity of a clutch or its equivalent. I have 
made some experiments with my oil motor carriage on roads 
covered with snow and ice It is known that many possessed 
of such carriages have traversed portions of Switzerland and 
elsewhere covered with snow. I am ready to admit that such 
carriages, lighilv laden, travel well over snow, but after a thaw, 
succeeded by a frost, hill climbing t)ecnmes a dangerous proceed- 
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ini^. I have found on several occasions, although the mot rice 
wheels were revolving, the carriage body slipped backward, and 
naturally no brakes are of any avail under such conditions. I 
took the safest course at such times, aod turned the carriage 
gently into the hedge, and waited for help, or procured sand to 
get a grip on the road. It is evident also, under such condi- 
tions, the power of the engine is not a factor in the case. I 
would strongly recommend possessors of these carriages to 
supply themselves with an ice brake similar to that which I 
have put on my own carriage. It consists of two rods of iron 
with prongs at the free ends, the other ends of the rods being 
hinged to the carriage. When mounting a hill covered with 
ice, the rods are lowered to the ground, and if by chance the 
carriage cannot advance, the spikes at the free ends of the 
rods stick into the ground and prevent an accident. This 
brake is inclined at an angle of 45^ to the read when resting 
on the ground. Ice wheels may also be required in some 
climates. 

ELECTRIC MOTORS. 

A few words may now be said in regard to carriages driven 
by electric energy. It may be desirable to point out why elec- 
tricity is not in the competition at the present time, except to 
a very limited degree, so far a«* independent traction is con- 
cerned. The only known practical method now for storing 
electricity is by means of batteries either primary or secon- 
dary. The primary batteries arc too troublesome and expensive 
in the present state of knowledge to call for any remarks. The 
secondary battery is either too heavy, and if light, too cosily 
for repair to be regarded otherwise than as a luxury. It is 
claimed by some makers that the vibration to which they 
would be subjected, both in the case of the heavy and the light 
type, does no harm and the maintenance is greatly reduced. I 
have no desire to let it be thought that all these statements are 
false, but I would point out that there is absolutely no evi- 
dence to bear out such assertions. All the evidence ot the past 
is against the probability of such statements being fulfilled, 
and no new discovery h&a come to light to reverse past experi- 
ence. Moreover, the only proof which can be brought for_ 
ward contains the factor of time, and this has been 
so far impossible on account of the supposed improvements 
being very recent. It is only fair to state that some 
of the accumulators which have appeared of late, 
are more suitable for traction than the earlier ones. 
The medications consist in using celluloid pots, which are 
lighter than glass, transparent, and not brittle. These pots 
can be closed effectually. The plates in the section are made 
thinner, and m some cases wrapped round with perforated 
celluloid, the intention being to prevent possible contact be- 
tween plate and plate. The most promising separator is the 
material devised by Mr. Joseph Swan. It is like cotton wool 
in appearance, though in reality celluloid. This **woor' is 
packed between the plates and around the section, converting 
the cell into a practically a dry one. Notwithstanding these 
improvements, there is yet an element of possibility that the 
maintenance will work out higher than is anticipated, but at 
any rate, the mechanical advances referred to have greatly im- 
proved matters, although the electrical properties and efficiency 
remains much the same. But to leave the subject of mainten- 
ance out of the question, the light accumulator is very heavy, 
and the losses for any type cannot be estimated at less than 20 
per cent., and in practice 30 per cent, is much nearer the truth. 
Hence it would be unfair, from a commercial point of view, to 
regard the cost of the euergy otherwise than one-third more 



than that at which it can be produced. There would be few 
who will disgrace with me when I state that a very fair price 
for the electric energy per uni*^ is 3^/. Although I do not con. 
^end that under exceptional conditions it cannot be produced 
for less, yet the figure given is by no means an unreasonable 
one, from the extensive knowledge we have of the cost of the 
production of electric energy at lighting-power stations 
throughout the kingdom. Consequently, if the electric energy 
is to be carried, about 4// per unit is a fair estimate of the cost 
when used on a moving vehicle. Roughly speaking, three- 
fourths of a unit is a theoretical horse power. In practice, un- 
less the motor is very large, say. exceeding six horse-power 
one unit per horse- power is the approximate expenditure of 
energy per hour. No doubt many will say this is excessive for 
a carriage carrying a six-hp motor, capable at times of giving 
off a large power, but I would point out that when the rough- 
ness of the roads comes to be considered, and the stops and 
starts necessary when approaching and running through towns 
my estimate is an exceedingly fair one. To sum this up, I 
contend that, as matters stand to-day, it is impossible to reckon 
the power delivered in an electric carriage at less than 4//. per 
horse power per hour, which, of course, is enormous when it is 
further considered that maintenance has not been taken into 
consideration at all, and that only a short distance can be run 
bet ore the accumulators must be recharged, and that unless 
charging stations are to be found throughout the locality where 
such carriages run, a usi-less mileage must be added forgettinjj: 
the vehicles to the charging station and back to the points 
where they have to be used. 

BENZINE AND STEAM CARRIAGES. 

Now compare these conditions with those of benzine and 
steam carriages. The cost of benzine gas may be roughly taken 
as equal to coal gas at 3^. td. per i.ooo cubic feet. Hence a 
gas-motor using beczine works out nearly one fourth of electric 
energy. In the case of steam, using petroleum for the furnace 
at, say, 6^ per gallon (in large quantities, however, it can be 
purchased at about half this price), the cost per h(»rse-power 
per hour would not differ materially from the cost of the 
benzine-motor, and consequently far cheaper than electric 
energy. In steam engines using coal or coke, taking the price 
of fuel at £1 per ton and the consumption at 12 pounds of fuel 
per horse-power per hour, the cost is about the same as crude 
petroleum. 

It has, however, been found in the case of locomotive engines 
that the petroleum fire is nearly double the price of a coal one. 
In this case it must be remembered that coal was costing about 
half the figure I have just given, so that if coal, say, at 12s per 
ton. can be obtained for road traction, the working cost is still 
further diminished. Practically benzine and steam came out 
four times cheaper than electric energfy. All these facts should 
be borne in mind by those who think of embarking money in 
electrically propelled vehicles. In round figures the efficiency 
of a good steam engine may be taken at 10 per cent., but for a 
road carriage this would probably not be better than from 5 to 
7 per cent. A gas engine, whether using coal l)enzine or 
other gas, has an efficiency of about 25 per cent. Electro- 
motors have a commercial efficiency of from 80 to 85 per cent., 
but in this latter case so many conversions of energy are made 
between the coal and the electro-motor that the actual 
efficiency Is very low indeed. 

ELECTRIC MOTORS. 

I have always held the view that a perfect accumulator will 
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not appear until the discovery of some new and cheap metal, 
not that the ideal accumulator cannot be produced to-day, but 
only at forbidden expense. At the same time discovery may 
lead to the production of a battery of some type, quite differ- 
ent to that which we are at present accustomed, depending 
possibly on some new principle. It must not be thought from 
the various remarks I have made on the value of electrically 
driven vehicles, that necessarily they have no future as mat- 
ters stand. My remarks apply to those instances where the 
carriages are to be used commercially to obtain a good money 
return. Omnibus hors3S have to earn a certain amount per 
day. But this is not the case with a pleasure horse, or with an 
animal kept by a professional man. In such instances the 
maximum commercial output of the horse is not sought for, 
and under these conditions electric energy may do very well, 
provided that the following conditions can be obtained : 

(i) A guarantee from a company to keep the accumulator in 
order. 

( 2 ) That conveniences for recharging the accumulator exist. 

(3) That the distance to be traveled in one day shall not 
utilize more than the electric energy stored atone charging. 

M. Jeantautwas one of the first in Prance to make an electric 
carriage, though many had been constructed in England pre- 
viously. M. Duracq*s carriage, which was shown at the Salon 
de Cycle in December, 1896, is undoubtedly the best carriage 
of the kind which has yet appeared. I have had the opportu. 
nity of examining the vehicle closely, as well as riding in it, and 
it is admirably adapted for town use. M. Duracq, in a pam- 
phlet, gives calculations to show that the electric energy is 
cheaper than living horse power. The whole of his estimates 
and allowances are faultless, but an error creeps in, according 
to my mind, at the start, where he assumes too small a power 
to pull one ton at eight miles per hour along a road. The figure 
he gives may be true on a leval asphalt road, but my experiencei 
which is verified by that of others, would go to show that at 
least three times the power allowed is required in practice, 
taking roads as we find them. Neither is any allowance made 
for restarting after stoppages, when considerably more current 
is necessar}' ; and since an electric carriage is more likely to 
be used in towns than elsewhere, such stoppages in the traffic 
will be frequent. If these various points are taken into con- 
sideration, instead of electric traction coming out as M. Duracq 
makes it, 40 per cent less than horse traction, it will be found 
to be very much greater. In order that there shall be no mis- 
understanding I will quote the figures upon which the calcula- 
tions are based. M. Duracq takes a well suspended carriage, 
and estimates 35 kilogrammetres per ton, for speeds varying 
from 12 to 15 kilometres the hour. In English this means less 
than one half horse-power to do the work named, and all those 
who have experimented with self-propelled vehicles know that 
this is much too small an allowance, except under the most 
favorable conditions. 

{To be Continued.) 
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« The Horskless Age is doing good work for motor interests. 

Syracuse Herald 

I read your magazine with great interest and the only 
trouble I find is that it is not published oftener. 
Whitman, Mass. F. P. Williams. 

I think The Horseless Age is a most reliable journal, and 
an invaluable one to all interested in motor carriages. 
Pittsburg, Pa. E. P. Hodges. 



12,439. D' C/efky Sutton Coidjield, H arwick. Oil En- 
gines. — [3 Figs.^^ June 6. 1896. — The engine has a single cyl- 
inder, A, and piston, B. The back portion C of the cylinder 
acts as a motor end, while the front portion opens out into an 
inclosed crank chamber, D. The motor impulses takes place 
every revolution behind the piston B, while the air in front is 
compressed into the crank chamber D to a few pounds above 
atmosphere. The piston B overruns an exhaust port, E, at or 
about the end of its stroke, when the pressure at the motor end 
falls to atmosphere, and at this time the compressed air 
in the crank chamber blows open a non-return lift valve. F (pref- 
erably placed in the piston, as shown), so that the air from the 
crank chamber D fiows into the motor end C of the cylinder, 
and scavenges out the burnt gases through tha exhaust port E. 
An air suction valve, G, is arranged in the crank chamber D, 
so that on every back stroke of the piston air is drawn m. The 
oil vapor is produced as required for supplying the engine from 
a small reservoir of oil having its surface kept under a constant 
air pressure of from 10 to 30 pounds, by means of an ordinary 
air pump. The vapor lamp J consists of a metal coil, K, having 
the end L communicating with the oil reservoir, while the 
other end M leads to the nozzle burner N, fixed centrally under, 
neath the coil. In the lamp the coil K, for convenience of 




making and cleaning, is formed by drilling straight holes lead- 
ing one into the other. Any number of these coils may be 
used. The lamp J is put into action by a preliminary heating 
before oil is admitted from the reservoir. When the oil is ad- 
mitted up past L the hot coil at once vaporizes it, and a jet of 
vapor at high velocity issues from the burner N. This jet is 
lit, and passing through the coil K, keeps up the production 
of vapor as long as the lamp is kept burning. The nozzle 
burner K has a conical sleeve round it that a current of air is 
induced by the high velocity of the vapor jet to mix with it, 
and thus produce a 3nnsen or reducing flame instead of a 
luminous one. On the end of the motor cylinder A is arranged 
an extension, O (preferably tubular) or the combustion or 
compression space, and the Bunsen lamp flame is caused to 
impinge on this tube, so that it forms a combined combustion 
chamber and ignition tube. The oil vapor from the chamber 
P is admitted at the termination of exhaust and scavenging 
into this tube, Q, but as sufficient air is not present, no ignition 
takes place; however, on the back stroke of the piston air is 
forced into the tube Q, and mixing with the vapor at the hot 
end explosion takes place, and thus a motor impulse is pro- 
vided. By so arranging the length of the tube and the ex ten ^ 
and position of heating, the explosions may be accurately 
timed. {Accepted April i^^ i^tyj.) 
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ANTED.— The Horseless Age.— Num- 
bers 1, 2 and 3 of The Horsbless Age 
(November and December, 1895, and January, 1896) 
will be ejcchauged for later or current numbers at 
the sender's option. The Horsei<ess Age, 216 
William Street, N. Y. 

A SUCCESSFUL INVENTOR AND DESIGNER 
'^ of Gas, Gasolene and Kerosene Motors, for 
stationary and road purposes, desires a situation in 
which he can have a moderate salary and an interest 
in his inventions. Addre-^s "OHIO," care The 
Horsei^ess Age. 

r^ AS and oil engine expert, with several years ex- 
^^ perience in the motor carriage business, wants 
permanent position. Write for particulars and ad- 
dress *• Y. M.," care The Horseless Age. 

A Splendid Opportunity. 

Mr. Joseph J. Kulage, of Kulage Place, College, near 
Blair Avenues, St. Louis, Mo., the inventor and patentee 
of the unique and interesting Motor Vehicle mentioned 
in The Hursbli^ss Agb, which vehicle in every vital point 
is believed to be superior to any style or type of horseless 
carriagre known, desires to build and -.nannf acture his Vehicle 
at the earliest possible date, and being unable on account 
of his present engagements t9 devote his entire time to 
said enterprise, would in connection with a desirable 
party or parties organize a corporation with a capital stock 
of S25,000, and subscribe for $10,000 or $15,000 of said stock 
himself. The location of works in one of the Eastern 
States is considered preferable. 



U/ANTED CAPITAL— To build and patent a new power 
" Transmission for Motor Wagons. Will be gladly used 
by all motor wagon builders on royalty; will give 40 per 
cent, of patent. WESLEY KOUNS, Salina, Kans. 

r^ ASOLENE engines for motor carriages, cycles, 
J launches, etc. Light, compact, powerful, re- 
liable. Two actual horsepower, $135; three, $165; 
four, $225. Other sizes. Two old style 2 H. P. 
motors, $90 each ; guaranteed good. A. D. 
STEALEY, 1353 26th Avenue, Oakland, Cal. 

Desisof aa4 Bstlaates Wuted for the PoHowinf Horselcsi Vehicles: 

One Encloied Parcel Dellverj Wagon. One Bag-g'ag'e and Eapresb 
Wagon. One Pleaanre Vehicle, seating from ten to twelve personp. 
Grades, 5, 7 and 12 per cent. The Roads for the Pleaanre Vehicle will be 
the hardest for travel, being- at times sandy, with ruts and holes, and 
short pitches of a 12 per cent, grade. These Vehicles must contain the 
best material and be guaranteed for not less than tweWe months. Alt 
suggestions that will tend to make the best and most desirable Vehicles 
are asked for and will be received with thanks. Estimates for each 
Vehicle must be separate. 

R. M. DALE, 861 Eighth St San Diego, Cal. 



GH. EDWARDS, 519 Carroll Avenue, Chicago, 
• patentee of the Trussed Tractor, illustrated in 
the March number, wishes correspondence with parties 
who take an interest or manufacture the same. It is 
the result of several years of experiment on the farm. 
It does the work at one-eighth the cost of horses. 



FOR SALE.— Horseless Carriage, $600; cushion 
tires, gasolene motor. OWEN BROS. , 472 E. 
Prospect Street, Cleveland, O. 



\I7 ANTED.— To buy Horseless Carriag^e; send 
photo or cut of same; state motive power, 
speed of carriag-e and where it can be seen. 
Address '*J. M.," Post-office Box 95, Hamilton, 
Ontario. 



BOOK DEPARTriENT. 

The following valuable books on gas enij^nes and kindred sub- 
jects will be sent to any address in the United States or Canada on 
receipt of the published price. For foreign countries in the postal 
union extra postage will be charged as specified in each case. 

A Prartical Treaiue on the Otto Cycle Gas Enrint. By WiUiam 
Norris, M. I. M. £. 

gric® $3.00 

Foreign 3.35 

A Practical Ilandhcok m the Care and Management of Gas En- 
einrs. By G. Lieckfeld, C. E. Translated by George Richmond, 
M. E. With instructions for running oil engines. Just issued, and 
having an extensive sale. 

Price $i.oo 

Foreign countries 1.05 

The Gas Enf^ne. History and practical working. By Dugald 
Clerk. With 100 illustrations. New edition. lamo., cloth. 

|;"c« ;. $4.00 

Foreign countries « 4.25 

AutO'Cars^ Cars^ Tramcars and Snail Cars. By D. Farman. 
Translated from the French by L. Serraillier. Preface by Baron 
de L. de Nyevelt. 338 pages, 113 illustrations, xjmo., cloth. 
Price $2.00 

A Ttxt Book on Gar^ Otl and Air Engines: or Internal Combus- 
tion Mo:ors Without Boiler. — By Bryan Donkin, 8vo., cloth. New 
and revised edition just issued. 

Price $7.so 

(jffi-. Gasolene and Oil Engines, — By Gardner D. Hiscox, M. E. 
ireating principally on American makes of these engines. PuUy 
illustratea. 

Price 5 2. 'o 

Foreign countries 3.^5 

IN PREPARATION. 

El> mrntary Trtaiise on the Gas Engine. — By Prof. Atkinson, c. 
the School of Technology, Glasgow, Scotland. 



We were more ihan pleased with the results from The Horse- 
less Age. The Prouty Co. 
Chicago, III. 



THE HORSELESS AGE 

A MONTHLY JOURNAL 
DEVOTED TO MOTOR INTERESTS. 



Vol. II. 



NEW YORK, JULY, 1897. 



No. 9. 



THE HORSELESS AGE 

K. F>. INGKRSOI^I^, Kdltor. 
Publication Office: 

2ie-21B \KriL.L.IAN1 8TREBT, NBV7 YORK. 



SUBSCRIPTION, FOR THE UNITED STATES AND CANADA, 

$2.00 a year, payable in advance. For all foreign 
countries incladed in the Postal Union, $2.50. 

ADVERTISEMBNTS.—Rates will be made known on appli- 
cation. When change of copy is desired it should be 
sent in not later than the fifteenth of the month. 

COMMUNICATIONS. —The Editor will b . pleased to receive 
communications on trade topics ifrom any authentic 
source. The correspondent's na^e should in all cases 
be given as an evidence of good faith, but will not be 
published if specially requested. 



The Hoksei«ESS Age will be sent regularly to advertisers, 
paid subscribers, and exchanges only. 



Address all correspondence, and make all checks, drafts, and 

money ord«rs payable to 

The Horsei^BSS Age, 216-218 William Street, New York. 



Entered at the New York Poet Office as second-class matter. 



virtually the same question had been decided in fa- 
vor of the bicycle and the railroad locomotive, when 
these two modem inventions applied for recognition 
from the public authorities. Prejudice and opposi- 
tion were encountered in those cases as in this, but 
the final verdict here must be the same as the final 
verdict there. Locomotives and bicycles often 
frighten horses and so destroy life and property, but 
no law makers would undertake to sweep them from 
the face of the earth on that account. They are too 
useful. It is also generally admitted by intelligent 
persons that the motor vehicle has a very important 
work to do in our civilization, and if the Commission- 
ers are not aware of this fact, they should take the 
pains to inform themselves before passing judgment 
upon so momentous a question. 

The march of events will soon compel them to re- 
consider their action, but the earlier they do this the 
more graceful will the recantation be. 
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Prejudice at Washington. 



riotors Free in France. 



i/^ The Federal Commissioners of Washington, D.C., 
recently refused the application of a local firm who 
wished to run a motor delivery wagon in the streets 
of the capital, on the ground that it would frighten 
horses and thus endanger life and property. 

Such official fossilism at the very center of Amer- 
ican legislation, in a city of wealth and culture 
whose pavements are peculiarly adapted to the new 
locomotion, will excite amazement among Euro- 
peans who have been told of the progressiveness and 
alertness of the American people. The proposition 
which the Washington Commissioners grappled with 
as a new issue has already been thoroughly can- 
vassed and settled in the capitals of the Old World. 
It was settled there in favor of the motor vehicle as 



Paradoxical as it may seem, so great is the demand 
for motor carriages in France, some people are 
getting them for nothing. The paradox is ex- 
plained in this way. Orders are booked by manu- 
facturers chronologically for future delivery. It fre- 
quently happens that those who are fortunate 
enough to have early dates of delivery are offered 
liberal bonuses by enthusiasts whose dates are much 
later or whose orders are not yet booked. Hence by 
placing a number of orders and selling his chances 
successively a buyer may finally obtain a carriage 
free of cost. And yet no microscope is needed on 
this side of the Atlantic to find people who say there 
is no demand for motor carriages and that they are 
not a success. 
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A Lesson from France. 



The motor vehicle industry is pushing ahead in 
France. New and powerful companies are entering 
the business, old concerns are increasing capital, 
shops are busy, orders are booked far ahead, races 
and competitions fall thick and fast, and the whole 
nation is full of faith and enthusiasm. In view of 
the splendid progress there, Americans are decidedly 
slow to grasp the possibilities of the motor industry. 
On the eve of returning prosperity American capi- 
tal can find no more promising field for employment 
than the development of the motor vehicle in our 
own country. 

The Steel Highway. 

The Agricultural Department at Washington is do- 
ing commendable work through its Bureau of Road 
Inquiry for the cause of good roads. The experi- 
ments which it has been conducting with the new 
steel highway, destined to be the ideal roadway of 
the future, have brought forth interesting and con- 
clusive data as to the comparative economy of steel, 
macadam, asphalt, and other roads, and establish 
beyond question the superiority of the first named. 
Now that a number of experimental sections of steel 
roads are in successful operation in different parts 
of the countr}' and arrangements have been made 
with manufacturers for the supply of the steel rails, 
the mileage of the new roadway should be rapidly 
extended. In this extension the promoters of the 
motor vehicle are deeply interested. 



The Horse an Unruly Motor. 

The position of the average horse driver was aptly 
set forth by J. Frank Duryea a few days ago when 
he remarked: ** The average driver prides himself 
on his horsemanship and praises the intelligence and 
obedience of his horse, but as a matter of fact he 
begs his way through the world. He is constantly 
lifting his hand and signaling the motor vehicle to 
stop until he can get his horse under control; which 
in reality means until the horse himself decides to 
go ahead." This is too true. The horse is a will- 
ful, unreliable brute. The ever- recurring accidents 
due to horses which are daily set forth in the papers 
prove that the horse is a dangerous motor and not 
the docile pet of the poet. The mechanical motor 
is his superior in many respects, and when its supe- 
riority has become better known his inferiority will 
be more apparent. 



The Radius of Action of Electric Motor 

Carriages. 

By Hiram Percy Maxim. 

The objection chat is most frequently raised against the 
electric motor carriage is "the difficulty of getting it charged.'* 
It has come to be the general conclusion among people even 
^ell versed in motor vehicle matters that a carriage propelled 
by electric storage batteries is unable to run beyond a very 
limited distance from an electirc light station. In numerous 
instances even some of the technical journals devoted to the 
motor vehicle industry have caretully excluded the electric 
storage battery from the list of possibly successful motive 
systems. 

So persistent have been these contentions that even in the 
minds of those who have had actual experience with well- 
equipped electric motor carriages this question became one 
of doubt. In no recorded case had any one made an actual 
trial in a properly constructed electric carriage with a view to 
definitely ascettaining just where the touring limits of the 
electric carriage actually lay. It has been the good fortune 
of the writer, recently, to make an actual test of this ques- 
tion in one of the Pope Manufacturing Co.'s Columbia car- 
riages. Although the makers expressly declare the vehicles 
to be designed for city and suburban service and do not re- 
gard it as adapted to touring purposes, these carriages are 
fitted with the latest achievements in electrical traction appa- 
ratus, and the opportunity for the procuring of valuable in- 
formation was an exceptional one. The experience, accord- 
ing to the best knowledge of the writer, is the first that has 
been recorded in which a carriage propelled by an electric 
storage battery was used for the purpose described. 

The start was made from Hartford, Conn., one evening 
with the intention of running through to Springfield. Mass. . 
returning the next morning. Stops were to be made at as 
many towns along the route as was possible in order to ascer- 
tain by experience what might be the actual difficulties, if 
any, of getting current for charging the storage batteries. 

As the Columbia carriages are geared to a fixed speed of 
twelve miles per hour on a level, no consideration could, of 
course, be g^ven to the question of speed, although the times 
of running were noted. 

The first town out of Hartford was Windsor. The distance 
from the starting point was eight miles and the time occupied 
in making the distance was thirty-five minutes. The roads 
were in good condition, but quite hilly. The battery indicat- 
ing metei indicated that 1% kilowatt hours of the total of 5 in 
the batteries had been used. 

Upon arriving at Windsor information was asked as to the 
possibilities of getting electric current for charging the stor- 
age batteries. The information received was that the only 
place available was the works of the Eddy Electric Co., which 
were closed during the night. We were informed, however, 
that during the day time current was available at this place. 

The journey northward was then continued, the next town 
being Windsor Locks. The distance from the starting point 
in Hartford to this place was thirteen miles, and the time oc- 
cupied in getting there was one hour and fifteen minutes. 
Part of the road was through very deep and soft sand and 
numerous bad hills had to be ascended. Upon arriving in 
Windsor Locks inquiry was again quietly made as to the pos- 
sibility of obtaining current for charging the storage batter- 
ies. We were promptly referred to the Windsor Locks electric 
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light station. This place was found located at the foot of a 
short hill, the grade of which must have been 15 per cent. 

Upon application at the station it was found that the appa- 
ratus used for furnishing the town light was alternating, but 
that direct current was available from the exciting machines 
used in exciting the fields of the alternating current genera- 
tors. The officials in charge of the station were most coidial, 
and in a very short time the necessary connections were made 
and the charging of the batteries in progress. 

After permitting the charging to go on for about one-half 
hour, we considered the availability of current at this point 
adequately demonstrated. The wires were disconnected and 
we resumed the road northward after successfully negotiating 
the 15 per cent. rise. 

It had now become thoroughly dark and the running 
through the quiet country in the cool, sweet scented air with 
the electric headlights of the carriage literally blazing was an 
experience inspiring to say the least. The almost noiseless 
action of the electric carriage and the perfection and simplic- 
ity of its control made the running seem ideal. Although the 
road throughout was entirely stiange it was found that the 
brilliancy of the electric headlights made traveling at night 
as safe as in the daylight. The road could be seen for at 
least 100 feet ahead, and the tinge of excitement when running 
into the dark, wooded districts added materially to the pleasure. 

Thompson V ill e. on the east bank of the Connecticut River, 
which was crossed on the Enfield Bridge, was the next town 
reached. It is eight miles from Windsor Locks and the time 
taken to make it was forty -two minutes. The roads were in 
very good condition and only one hill of any magnitude had 
to be ascended. Upon arriving information was again asked 
as to the possibilities of obtaining electricity for charging the 
storage batteries and we were at once directed to the Enfield 
Electric Light & Power Co. The carriage was run to this 
place where it was found that Edison direct current apparatus 
was in use, which could be connected directly to the carriage 
terminals without any change whatsoever. 

Although the people at this station had never before seen a 
motor carriage, the necessary connections were quickly made 
and in fifteen minutes the charging was in progress. 

After remaining a short time the terminals were again dis 
connected and, after giving the officials at this station a sam- 
ple ride about the town, the road for Springfield was again 
resumed. This road was found to be in excellent condition, 
but to have very many severe hills. All of the ascents of 
these hills, however, were made at a smart pace, thanks to 
the continued freshening the batteries had received, and it is 
needless to say that owing to the now late hour the descents 
were made at something more than a smart pace. In some 
places there is no doubt that the speed was fully 35 miles per 
hour. The road fiom Thompsonville to Springfield is through 
a fairly well settled country and is extremely pleasant riding^ 
Springfield is about eight miles distant and the time occu- 
pied in making it was foity-seven minutes. Arriving at 
Springfield, which has a large and unusually well equipped 
and regulated electric light station we proceeded at 
once to the latter place. It was found here that al- 
ternating apparatus was the principal one used and 
that, as at Windsor Locks, it was necessary to get 
the current from the exciting machines. Through the 
courtesy of the management, this was soon arranged, how- 
ever, and the carriage was shortly being charged. At this 
place the battery indicator indicated three spaces of the five 



on the battery indicator as used. As it was desired to ran 
about the city of Springfield in the morning before returning 
to Hartford, the batteries were charged until the indicating 
finger had returned completely to the "full" position. Hav- 
ing returned to this point, we departed for the Massasoit Ho- 
tel. Arriving here we went through the ordinary procedure 
at the stable precisely as though we had an ordinary horse 
and carriage. Instructions were left with the stable keeper 
to wash the carriage in the morning precisely as he would any 
other carriage. 

In the morning, after breakfasting and listening to the in- 
terested talk of numerous people who had seen the carriage on 
the previous evening, we repaired to the stable and found 
everything in perfect condition. We then visited numerous 
places in the city, giving different people short rides, and at 
9.30 we started on the return to Thompsonville. 

Thanks to our generous dispensation of rides in Springfield, 
when about two miles out of Thompsonville the battery indi- 
cator showed that almost the entire contents of the battery bad 
been consumed. At the arrival of the carriage at the electric 
light station in Thompsonville it was noted that the carriage 
was rapidly slowing down, although it was very plain that 
the batteries were still "willing." This characteristic of the 
electric storage battery to respond even to the most abusive 
loads is one of its most useful peculiarities, which, when un- 
derstood, gives it a warm place in the heart of the motor car- 
riage driver, and insures the electric carriage a permanent 
place in those fields where its limited radius of action is of 
small importance. Not until the last bit of current has been 
removed will it yield and even then, after a short rest, it makes 
an effort to do one's bidding. A good storage battery is like 
a good dog. 

The batteries were completely filled at Thompsonville. The 
return trip over the road to Windsor Locks was a very rapid 
and most enjoyable one, and owing to the daylight and the 
publicity of the occasion, considerable excitement was caused 
along the road. Although carriages equipped with other 
kinds of power have passed along this road in the past, the 
fact that this was the first "motor voiture de luxe" prevented 
any diminution in the interest shown. Windsor Locks was 
passed at a good twelve-mile gait and Windsor reached with- 
out a stop from the time we left the electric light station at 
Thompsonville. The distance between the two places is be- 
tween twelve and fourteen miles and the time occupied in 
making it was one hour and five minutes. 

A short stop was made at the Eddy Electric Co., throtigh 
the courtesy of whom ^e were able to carry out our intention 
to ascertain officially the availability of current on subsequent 
trips through Windsor and to make a specimen charge, after 
which the return trip was resumed. The works of the Eddy 
company are eight miles from the place where the carriage 
is kept at Hartford, and the time occupied in making the run 
was forty minutes. The arrival home completed what is prob- 
ably the first country trip of any electric carriage, the use of 
which, it is now apparent, is in some localities, in fields be- 
yond those to which its essential peculiarities ordinarily con- 
fine it. The makers of the Columbia carriages issue with 
their vehicles an inteiesting little pamphlet giving such in- 
formation as is necessary to extend this field to the utmost, 

including a list of the principal charging stations in some 
of the Middle and Eastern States. 

It was found on the trip that the cost or electric cuirent at 
the different electric light stations was such as to make the 
cost of running between \)i and 2 cents per mile. In the 
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smaller country stations the charges are high, but in the large 
cities the charges are such as to make the cost of running 
comparable with those of gasolene carriages. Six cents per 
kilowatt hour is the average price charged at large stations, 
resulting in a cost per mile oi i % cents. 

To ascertain the ability to make an extended tour in the 
Eastern States, an examination into the loc^ation of the differ- 
ent electric light stations was made by the writer. The re- 
sults of this investigation indicated that starting from, for in- 
stance, Hartford, current could be obtained at intervals which 
would enable an electric carriage to easily run to Boston. Cur- 
rent is obtainable at Thompsonville, Conn., Springfield, 
Mass., which is twenty-nine miles fiom Hartford; Palmer, 
which is sixteen miles from Springfield ; Warren, which is 
eleven miles from Palmer; South Spencer, which is eleven 
miles from Warren ; Worcester, which is seventeen miles from 
South Spencer ; Westboro, which is thirteen miles from Wor- 
cester; South Framingham which is ten miles from West- 
boro; Wellesley, which is seven miles from South Framing- 
ham ; Newton, which is eight miles from Wellesley, and Bos- 
ton, which is seven miles from Newton. Of course, there 
would be no need of stopping at all these stations, as the bat- 
teries in the Columbia carriage are good ifor twenty-five miles 
en ordinary country roads. 

In the first part of the eastward trip from Springfield the 
roads are very hilly and sandy and it is probable that the 
mileage of the batteries here would not be greater than twenty ; 
but even so. it is seen that electric light facilities are ample. 

Going westward from Hartford, it was found that electric 
light stations where current is available are located at New 
Britain, ten miles from Hartford; Meriden, ten miles from 
New Biitain; New Haven, nineteen miles from Meriden, but 
between which there are large mills using electric lights and 
willing to sell it to carriage users; Naugatuck, which is thir- 
teen miles from New Haven; Bridgeport, which is five miles 
from Naugatuck; South Norwalk, which is fourteen miles 
from Bridgeport; Stamford, which is eight miles from South 
Norwalk ; Port Chester, which is eight miles from Stamford ; 
Mamaroneck, which is five miles from Port Chester; Mt. Ver- 
non, which is seven miles from Mamaroneck, and Forty-sec- 
ond Street, Ne v York City, which is fourteen miles from Mt. 
Vernon. In New York current is available in almost any lo- 
cality, even at many private lesidences. 

In running out of New York it is found that the electric light 
stations up the Hudson river toward Albany are at near enough 
intervals to make touring also possible, and the same is the 
case between New York and Philadelphia. In the vicinity of 
Philadelphia the facilities are not quite so good in all direc- 
tions, although the most enjoyable trips are in the direction 
in which electric current is available. 

The only disadvantage that can be connected with the 
chargingof storage batteries is the time required. In recharg- 
ing mechanical carriages it is, of course, merely necessary to 
obtain the fuel. In the case of an electric carriage, however, 
a certain amount of time is necessar>'. In no case, however, 
unless the batteries are completely discharged or empty, is it 
necessary to take more than one and one-half hours. In many 
instances, in the experience of the writer, the current con- 
sumed in a run of twenty miles has been returned in one and 
one-half hours. 

Of course, at the present time the best recharging facilities 
exist in the Eastern States. It is probable, however, that even 
in the Mid die- Western States the distances between stations 
where current can be purchased is so small that touring is pos- 
sible whenever the condition of the roads would permit. 

In this connection, and in conclusion, it may be interesting 
to state the number of towns and cities in the different East- 
ern and Middle States that have regularly equipped electiic 
light sections. The following is a list: 

Maine 39 New Hampshire 35 

Vermont 23 Massachusetts 99 

Rhode Island 12 Connecticut 34 

New York 183 New Jersey 61 

Pennsylvania 199 Delaware 5 

Maryland 21 District of Columbia 2 

Virginia 37 West Virginia 21 

Ohio 133 Michigan 117 

Indiana 96 Illinois ' 197 

Kentucky 37 Iowa 106 



Electric Cabs in London. 



We had an opportunity this week of inspecting some of the 
London Electrical Cab Company's vehicles, says the London 
EUctrician, and we were agreeably surpiised with the care 
and thought which have been expended in their design. If 
the new company is not too much hampered financially by 
the agreements made with other concerns at the time of its 
formation it would be fairly safe to predict for it a success, 
as, if electrically-driven auto-cars are to prosper, the lines lol- 
lowed by Mr. Walter Bersey in the design of these electric 
cabs would seem to be the right ones. 

Mr. Bersey points out that it is not quite fair to compare ac- 
cumulator-driven tramcars with accumulator-driven cabs, as 
the proportion of the weights of the cells and vehicles are very 
different in the two cases. For example, in the case of the 
accumulator cars run by the Birmingham Central Tramway 
Company the weight of the accumulators is 7.% tons out of a 
total weight of about 13 tons, including passengers, while the 
accumulators on electrical cabs, such as those now put into 
service by the London Electrical Cab Company, weigh up- 
ward of i4cwt. out of a total weight, including passengers, of, 
say, 30 cwt. The beneficial effect of this difference is of the 
utmost importance, for while the cells on an electrical tram- 
car running under the above conditions are being almost con- 
tinuously discharged at a very high rate, with a consequent 
rapid deterioration, the cells on the electrical cabs are being 
usually discharged under the normal rate of discharge. With 
the arrangements adopted, even in ascending moderate in- 
clines, the cells still discharge below their normal rate ; it is 
only when ascending severe gradients such as those leading 
into Waterloo Station that this rate is exceeded, and then only 
by a comparatively small amount. 

The battery used on each of the vehicles consists of a set of 
40 E. P. S. ti action type cells having a capacity of 170 ampeie- 
hours when discharged at a rate of 30 amperes. It is estimated 
that on the level the current lequired, when the controller is 
placed at "full speed," is 24 amperes, and that on a fair in- 
cline, at about one-third that speed, this current is not ex- 
ceeded. Steeper gradients requiie up to 30 or 35 amperes. 
The cut-out acts at about 100 amperes, and the driver is pro- 
vided with a spare one in case of accident. The * afiuidic" 
electrolyte which was to be used is still in its experimental 
stage. It is intended later to use this, instead of the usual 
dilute sulphuiic acid, in the same type of cells. The E. P. S. 
Company guarantee the cells for a sum of 10 per cent, per 
annum of their first prices. 

The battery is carried in a tray, which is slung under the 
bottom of the cab by four suspension links supported by 
Springs under compression, and the ordinary carriage springs 
again separate the cells from the vibratfon to which the car- 
riage wheels aie exposed. It being consideied that one of the 
sources of expenditure in the maintenance of traction cells is 
the amount of pulling about they are usually subjected to in 
taking them in and out of the vehicles, the cabs have been 
designed so as to entirely prevent any such damage occurring 
in their case. The cabs are placed over a hydraulic table, on 
to which the tray of cells is wheeled on a light skeleton iron 
trolley. The table is then raised until the tray comes into the 
position in which it can be attached to the suspending links. 
The hydraulic table with the trolley is then lowered, and the 
cab left free to propel itself away. When the cells are to he 
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expected. The company recognized that when its service be- 
comes considerable it will require charging stations in several 
parts of London, and they therefore determined not to gene- 
rate their own current for charging, but to purchase it as a 
day load from supply companies. In their first charging sta- 
tion at Juxon Street, Lambeth, the current is received from 
the London Electric Supply Corporation at 2.400 volts alter- 
nating with a periodicity of 83 per second. To convert this 
into a continuous current two alternating motor generators 
have been provided, each one with an output of 75 kilowatts on 
the secondary side. These machines consist of a British 
Thomson-Houston alternator coupled on* the same bed-plate 
to a continuous-current generator of the same make. The 
transformation from high-pressure alternating to low-pressure 
continuous current is effected with an efficiency of about 86 
per cent The Shoreditch Vestry have also entered into a con- 
tract with the company for the supply of current at its second 
charging station, at the price of i>4d. per unit. 

The charging arrangements for the cells are very complete 
The battery, having been detached from the cab in the man- 
ner previously described, is run on rails over the hydraulic lift, 
by which it is elevated into the charging gallery above. The 
battery with its trolley is taken on a second trolley along the 
gallery into its proper charging position, where it is connected 
up to the two conductors of the low-pressure supply. Each 
battery is separately connected to the charging switchboard 
and the charging current regulated by its own regulating re- 
sistance switch and ammeter. 

The cabs are to be fitted with nitegrating ammeters, ar- 
ranged so that the driver can see by a glance at the dial what 
proportion of the charge of the cells he has already used. 

The daily receipts of the cabs are said by Mr. W. C. Bersey 
the manager, to average 150 per cent, more than the receipt 
of the ordinary hansom. 

The London Cab Trade Council, an organization number 
ing about 60 and composed of cab owners, has declared itself 
in opposition to the new vehicles, while the Cab Drivers 
Union, numbering 10,000, is iirfavor of the change, and many 
of its members have applied for positions with the company 

The police authorities of Scotland Yard subject every new 
motorman to a rig^d test, and if he shows himself capable of 
managing the vetficle he is immediately granted a license 
At present about 15 cabs are in service. 

In the office of the company may be read these pregnant 

words: 

"I see the harness flung away, 

I hear the motor's roll, 

Another age dawns clear as day 

On my prophetic soul." 



Harry Payne Whitney, son of ex-Secretary of the Navy Wil. 
Ham C. Whitney, and Richard Peters, a well-known society 
man, have been regaling the Four Hundred at Newport, 
R. I., with horseless carriage races, both gentlemen having 
recently bought Pope electric carriages. Mr. Peters has 
taken the Newport agency for this manufacture of motor 
carriages. 
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The Erie and 5turs:is Gasolene Carriage 

One of our subscribers at Los Angeles. Cal., J. Philip Eric, 
a mechanical engineer, sends a photograph and description of 
a gasolene carriage, the second which he has built. The first, 
which was built over a year ago, is shown in the accompanying 
drawing. In appearance the vehicle is not unlike a massive 
tally-ho. The body of the carriage is high above all the 
machinery, which is enclosed below in a black box. This box 
is lined with asbestos, giving perfect ventilation to the motors 
and preventing any heat from reaching the body of the car- 
riage. The fumes of the gasolene are barely noticeable, being 
all below and behind the carriage, and nearly all noise is pre- 
vented by making all gears alternately of wood fiber and steel. 
The wheels are of steel, with pneumatic tires, in which the rub- 
ber, being an inch thick, is practidlly proof against punctures. 
The only part of the machinery that is visible is a polished 
copper cylinder underneath the front of the carriage, and the 
nickel-plated levers. 

In this trial carriage the space allowed for the machinery is 
much larger than is really required. The extra room was 
given to facilitate improvements &nd developments as the work 
progressed. In the carriages which will be built upon this 
model the motor case will be reduced in size by nearly one- 
third, thus removing all appearance of clumsiness. 

The motor has four cylinders, arranged in pairs. Universal 
joints form the connections of piston-heads and rods. For 
starting, a small crank wheel is arranged in the rear of the 
carriage. In front of the vehicle and under the body is lo- 
cated the supply tank. The hot tube ignition is employed. 

By the arrangement of the motors in line it is claimed that 
a direct action of one upon the other is secured, with less loss 
from friction, than when one operates upon the other through 
^he intervention of double cranks or other connections, and 
the strain upon one is taken up by the other, while the whole 
structure is made more compact and better balanced. 

The motors are mounted on a steel frame, one pair with the 
fly-wheel located behind the rear axle ; the other pair at the 
forward end of the steel frame. The disks and driving gears 
are located between the motors and in the center of the vehicle 
below the seats, thus securing a perfect balance. Tho steel 
frame and all machinery is supported by the axles, thus reliev- 
ing the body of the vehicle from all strain. Motion is trans- 
mitted from the main driving shaft to the counter-shafts 
parallel thereto by direct gears. Upon these counter-shafts 
move the friction rollers, engaging the main driving discs. 
These disks are fastened to shafts which engage the compen- 
sating gearst The friction rollers are so arranged that they 
will operate the discs in either direction. If the friction rollers 
occupy a position at the periphery of the disks it will move at 
a slow rate of speed, and in proportion as the friction rollers 
are carried toward the center of the disk, the speed of the lat- 
ter is increased! 

To secure the desired frictional effect a frame is operated 
directly upon the friction rollers. The friction rollers are 
moved by vibrating arms fastened to rock-shafts. The rock- 
shafts in turn are operated by one lever, placed convenient to 
the operator in front seat, which, with the operating handle ab- 
solutely controls the vehicle. 

Compensating gears are used on the rear axle, and pivotal 
steering in front Ball or roller bearings are employed 
wherever possible. At a recent test made in the early morn- 
ing hours, the vehicle is said to have proved its practicability 
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over two months, making good headway on all kinds of roads 
and grades and developing a speed ot lo to 35 miles an hour 
on a level. 

Associated with Mr. Erie in the developmeot of his inven- 
tion are S. D. Sturgis, a me. hanic of Los Angeles, and C. 
H. Atbers, Es-President of the Merchants' Exchange, of St. 
Louis, Mo. 

A third carriage is now being built which will constitute a 
finished model from which to manufacture. 



The Lacoste Qaudricycle. 

One of the latest inveDtions to make its appearance in Pans 

is the "Lacoste" quadricycle. The special features of this 
machine are in the design and the motor. The quadricycle, 
or "voiturette," is intended to carry three or four persons, ac- 
cording to requirements, and the driver is seated behind so as 
to be in a [xisition to see over the heads of those seated in 
front of him. This design could be splendidly adapted for a 
four-wheeled hansom cab, and it is the intention of the in- 
ventor to eventually give bis special attention to the constiuc- 
tion of an English hansom cab with the front wheels driving 
and steering at the same time (a patent the inventor holds), 
and the design will be placed with the manufacturers in Eng- 
land as soon as negotiations are completed. The motor is 
horizontal, with two cylinders, and can be constructed on the 
exact lines of the model, from one to twelve horse-power, ac- 
cording to requirements of any vehicle from a tricycle to a de- 
livery van. A new system ot electric ignition, forming part 
of the patent, has been adapted, and the sparking arrangement 
is regulated by a special cam attached to and worked by the 



motor, by which the spued can also be varied independently 
of the gearing. 

The eihaust valves are also regulated by the motor itself 
on an entirely new principle. Another important improve- 
ment has been introduced in the exhaust box, attached imme- 
diately behind the motor, and at the back of the quadricycle, 
the noise being reduced to a minimum. 

A very small carburetter is used, which forms one of the 
principal items of the patents. Through this carburetter a 
small quantity of petroleum (70 specific gravity) is sucked and 
vaporized, then mined with air, so as to consume the mini- 
mum quantity of petroleum. 

The ends of the connecting rods run continually in a "bath 
of oil," which is completely closed, and no fear of "gripping" 
need be entertained when on a long stiff incline the motor is 
giving out its full power. 

A small pump IS kept in constant action by the motor to 
citeulate the watei round the cooling jacket, so thai only a 
reduced quantity of water is necessary, a change Irom over- 
heating being absolutely required only after a straight run of 
about seventy miles. 

The motor complete with ily wheel only weighs 150 pounds 
for four horse-power running at 800 revolutions per minute. 



The New Riker Electric Traps. 

The Riker Electric Motor Co. are now showing a new model 
electric trap, which in design and general appearance must 
be pronounced the handsomest of its class. 

The vehicle weighs 1.810 ptounds. carries four or five dos-a- 
dos, and has an unusually wide body, measuring 41 in., 
while the gauge is 4 ft. 9 in. The length of the wheel base is 
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5 ft and the height of the frame above the ground i6 in., the 
gear case approaching the ground within 8 in. The frame is 
constructed of i^ tubing. The tangent-wire -wheels have 
5 iq. hubs and 3 in. pneumatic tires. The rear springs are 
special elliptic, built for the purpose, and the front are reverse 
elliptic joined in the center and attached to the axle close to 
the hubs and to the body at the side frame. Therefore no 
trussing of the axle or body is required. 

Ball bearings are employed throughout. The steering heads 
being inside the front hubs, are directly over the tread, hence 
there is no tendency to twist tne wheels awry or knock the 
lever out of the steerer's hand. The vehicle can be guided 
with two fingers. No gears are used in the steering mech- 
anism. The lever comes back from one of the steering 
heads and connects with the cross lever, connecting then 
with the other steering head lever, which is lengthened to 
connect with a cross lever fastened to the vertical steering rod. 

The body is of whitewood and the frame of oak. A curved 
dash-board rises to the height of 9 in. in front. 

The batteries, of the Riker company's own make, weigh 750 
pounds, including the crates, of which there are four, each con- 
taining 9 cells, and each cell weighing 19 pounds. 

The capacity of the battery at a 10 hour rate of discharge is 
150 ampere hours, and at a 4 hour discharge 120 ampere hours, 
giving a mileage on a smooth street or hard macadam road of 
50 miles, and over ordinary country roads a mileage of 25 
miles with five passengers, taking hills requiring a discharge of 
xoo amperes. 

The motor, of 2 Kilowatt capacity at 1,090 revolutions, weighs 
142 lbs., and is capable of sustaining 100 per cent, overload 
foi one hour without injury. It is geared to the rear axle by 
a single reduction, 9 to 7, and is claimed to be absolutely noise- 
less at highest speed. 

The approximate speeds of the vehicle are 3, 6, 11 and 15 
miles an hour — according to the condition of the road, the 
lever by which they are obtained being seen on the left-hand 
side of the seat. Pushing the lever ahead sends the vehicle 
ahead, pushing it back of the vertical reverses motion, but in 
order to get this reverse motion it is necessary to push a but- 
ton in the handle of the lever and thus unlock it. This ar- 
rangement avoids confusion and mistake on the part of the 
operator. Two reverse speeds, 5 and 6 miles, are afforded. 

In order to charge the batteries all one need do is to connect 
with a source of supply — it is not even necessary that he 
know the positive from the negative — and when the batteries 
are full they cut themselves off automatically, jn case the 
operator puts on brakes before cutting off the current, the 
current automatically cuts itself off and can only be recon- 
nected by returning the controller handle to "stop." 

On the dash-board is a meter showing the amount of cur- 
rent in the batteries. 

An automatic curcuit breaker under the seat disconnects 
the batteries from the motor if more than 500 per cent over- 
load is put on the motor. This is reset by returning the con- 
troller handle to "stop." 

Under the cushion of the seat is a lock switch, controlled 
by a key, which disconnects the batteries so that the carriage 
cannot be run off by thieves or mischievous persons. There 
is also an electric alarm bell operated by the foot and electric 
lamps supplied from the batteries. 

The Riker Electric Motor Co. have a number of orders for 
this and other types of electric vehicles, including delivery 
wagons and victorias. 



Storage Batteries for Motor Vehicles. 



The subject of this heading, and especially that of private 
locomotion by electrical means, is of greater importance to the 
profession than most electrical engineers would suppose. But, 
without anticipating in this direction, we have set about the 
solution of the problem in accordance with the rules of com- 
mon-sense, and with due consideration of certain technical 
and scientific facts which have an important bearing upon the 
question, and which — though to some the}' may be novel — are 
by no means of a recondite nature? 

We will not waste our space by insisting upon points which 
are not only obvious but are universally admitted ; the neces- 
sity of durability, of a comparatively high rate of discharge — 
even a very high rate for short periods of time — and of a high 
ratio -of capacity to gross weight of accumulator. Nor is it 
necessary to point out that, so far as our present knowledge 
extends, lead active material, and, in the case of the peroxide 
plate at least, lead supports are alone available. But light- 
ness in proportion to energy stored being a sine qua non^ it 
appears to us sufficiently obvious — though the point may not 
be universally conceded — that light, i. e., thin, lead supports 
must be used in the construction of accumulators for trac- 
tion, and more especially in those intended for private locomo- 
tion. The views which have been, and may be, advanced in 
a contrary direction involve the acceptance of an unnecessa- 
rily high resistance and current density—two conditions which 
should be carefully avoided. 

Admitting, as we do, that thin lead supports or plates must 
be used, two of the most serious difficulties in the solution of 
the problem crop up, clearly and distinctly, to overcome us 
or to be overcome by us. Nor need we waste endeavor or 
minor points while these more vital obstacles oppose us. 
Difficulty number one is that in the case of plates of any or- 
dinary size, and of thickness varying, say, from twenty-five 
to seventy-five miles, the conductivity under ordinary condi- 
tions is insufficient to allow of a high rate of discbarge, or of 
charge, if the whole, or. anything like the whole capacity of 
the elements is to be utilized ; in other words, when contact 
with the plate is made in the usual way along a portion of 
its upper edge, the distribution of the electro-chemical action 
over the surface of the plate becomes so irregular at high rates 
of charge and discharge that the upper half of the element be- 
comes fully charged or discharged long before the lower por- 
tion has reached the same condition. Difficulty number two 
is simply that lead plates, perforated or unperforated, of the 
specified thicknesses, are, under ordinary conditions, alto- 
gether deficient in durability in the case of the peroxide of 
lead element. Provided the former difficulty is overcome, 
sheet lead of the thickness of twenty-five miles is quite effec- 
tive and practicable in the case of the spongy-lead element, 
and with ordinary care will last for an indefinite period. 
Whereas, in the case of a peroxide element, a plate or support 
of the specified thickness may become eaten through and de- 
stroyed by corrosion within a period of three weeks, even when 
every cause of corrosion other than the local action which 
normally occurs between the peroxide of lead and its lead 
support is carefully eliminated. With sheets of less extreme 
tenuity, the durability rapidly increases as the weight per 
sqttare foot is augmented ; but the means here indicated for 
obtaining a moderate degree of durability are precisely that 
from which, under the circumstances, we are precluded. It 
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appears evident, therefore, that unless this difficulty also can 
be overcome — unless the local action can be obviated or suffi- 
ciently diminished^ or unless a convenient and inexpensive 
system for replacing at intervals the peroxide element can be 
devised — the problem of obtaining light accumulators for 
private locomotion cannot obtain a satisfactory solution. 

The question arises whether energetic means should not at 
once be taken to surmount these difficulties, or to ascertain 
that they cannot, at the present moment at least, be overcome. 
But supposing they have already been overcome, and very 
completely overcome, by some patient electro-chemist, with 
little time or care for self-advertisement, toiling day after day 
and year after year to solve problems such as the above, the 
future importance of which he has been able to foresee. We 
do not say that this has actually occurred, for we have not 
personally investigated the question. But we do say that 
much quiet and steady work has been expended in the en- 
deavor to overcome the difficulties above referred to, and it has 
been claimed that these endeavors have in both directions 
been successful. It appears to us, moreover, that, whether 
this claim be well-founded or otherwise, our captains of indus- 
trial enterprise, our great manufacturers and our foremost 
electrical engineers, are not sufficiently in touch with the 
more or less secluded laboratory workers. It is futile and ir- 
rational to say, ''If a man has an important improvement, why 
does he not make some batteries and demonstrate his inven- 
tion to the world?" The man is not necessarily himself a 
manuiacturer ; the demonstration may to him be possible only 
on a small scale, although it may be readily susceptible of 
confirmation on a large scale. There are but few competent 
electro-chemists ; has any one of them been invited to co-ope- 
rate in an undertaking which, if practically solved, would 
biing a flux of work to hundreds of engineeis? 

In other directions, we think, electrical engineers have bog 
gled over a problem which otherwise might, ere this, have 
been brought within the domain of practice. It has been 
stated, with some weight of authority, that "a battery that 
can work for only two or two and a half hours must be almost 
useless for motor cars and carriages,]' and that "a five-hours' 
run without recharging is a necessary condition for commer- 
cial succcess." Now, from statements such as these we must 
totally dissent. We have a strong opinion as to the expedi- 
ency, in commercial matters especially, of beginning at the 
beginning, of attempting the simple before the complex, of 
meeting the smallei before proceeding to satisfy the larger 
demand. Moreover, we have observed that when paterfam- 
ilias — whose semi-detached villa is not very far from an elec- 
tric supply station — takes bis spouse for the usual Sunday af- 
ternoon drive, the time occupied by the latter is usually well 
within two or two and a half hours; and Mr. Walworth, who 
no longei enjoys a bicycle ride as he used to do, and whose 
business requires to be in the vicinity of Victoria Street from 
9 a. m. till 6 p. m., has himself impressed upon us that an 
auto-motor that would take him to and from his work would be 
to him a convenience and a boon. It is in a multiplicity of 
such small requirements, carried into effect with a compara- 
tive readiness which is satisfactory both to buyer and to seller, 
that a great industrial application, developing and extending 
from year to year, may best take its rise. It may be likened 
to a great river derived from a multitude of small and appar- 
ently insignificant streamlets. We do not undervalue the re- 
cent achievement which goes to prove that nine hundred- 
weights of Faure-King cells can convey a traction weight of 



one ton (including the cells) over a distance of from twenty- 
nine to thirty-six miles. But for various reasons this result 
does not appear to be a center of gfrowth^ and one of the rea- 
sons may be that we have fallen into the error of beginning 
at the wrong end, and of attempting to run before we were 
certain^of our power of visX^.-^Eiectricai Engineer. 
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To Prevent Waste of Power by flotor- 

men. 



J. R. Cravath, Chicago, 111., has invented a current recorder 
for registering the amount of electric current wasted by mo- 
tormen in charge of motor cars or carriages. 

It consists of an oblong wooden box 35 inches long by 2% 
inches by 2X inches, in which a thin strip of alloy 17 inches 
long is placed vertically in a groove and is supported by a 
short piece of German silver wire of such cro6S-section as to 
be heated by the current which flows through it to operate the 
car. The strip of alloy is held against the wire by a weight 
clamped to the lower end of the strip. When the temperature 
of the wire has reached a certain point, due to the passage of 
the current through it, the wire melts its way through the al- 
loy strip, thus allowing the strip and weight to descend. 
There is also an automatic short-circuiting device, as a pre- 
caution, to prevent injury to the recorder or the stoppage of 
the car should the hot wire melt under an abnormal current. 

The recorder, supplied with a new strip of alloy, is locked 
and g^ven to the motorman at the beginning of each run, and 
is placed by him in the case fixed to the car; at the end of the 
run he returns the recorder to the office. The act of pushing 
the recorder into its case closes the car circuit through the re- 
corder. Unless the recorder is in place the circuit is open and 
the car cannot be started. 

The record kept in the office for each man is the number of 
miles run and the number of inches of metal melted, the re- 
corder giving merely a comparative record of the performance 
of each motorman, as it does not record except when an excess 
of current is used. At end of the month a bulletin is posted 
showing the performance of each man. Careful testa of this 
device recently made are said to showed a saving in power of 
9 per cent, after the recorders had been in service about two 
months. 



-•— •« 



R. L. riorgan's Transmission Device. 



This carriage, which was illustrated and partially described 
in our April issue, has a very simple transmission device, 
herewith shown. It consists of two leather cup frictions con^ 
nected direct with gears to the countershaft, the reverse mo- 
tion being obtained through the internal gear shown. The 
speeds ahead are controlled by the positive clutch. By this 
means are secured two forward speeds and one reverse. 
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COMMUNICATIONS. 

Work of the Electric Hansom in New 
York. 

Philadelphia. Pa., Aug. 3, iBq?. 
Etiitvr Horseless Age. 

DkakSik; The results o I the operaticn of our station in 
New York, wbich was put into operation March 37, 1S97, and 
which we believe is the first and only one in the world, are as 
follows ; 

Total mileage to Aug. ist 14. 459 

Average mileage for 13 banaoms 1,21s 

(the number in actual service) 1.446 

Average mileage per day per vehicle 11 

Total number of passengers carried 4.765 

The tolal number of accidents anil delays of all kinds since 
the introduction of the service to Aug. 1 was 40, or about one 
for every 360 miles, which we think will compare favorably 
with the records for horse service. 

When the novelty and difficulties of the service are consid- 
ered and the necessity of employing comparatively inexperi- 
enceddrivers, this record becomes quite remarkable and dem- 
onstrates at once what perfect control the driver has over 
the vehicle, and the future reliability of the service. 

While we do not care to publish the actual receipts and en- 
pendilures for conducting the service, we would say that the 
results have been so satisfactory as to warrant the organita- 
tion of a new company with a large capital stock for the pur- 
pose of manufacturing and operating electric motor vehicles 
of all styles, and that the construction of 100 additional elec- 
tric hansoms will be begun within the next thirty days. 
Yours very truly. 

Elf.ctric Carriage & Wagon Co. 
Morris iS* Salom, 

The Wlllard Storage Battery for 
Motor Carrlas^es. 

We present to our readers this week a cut and short de- 
scription of a special type of storage battery for motor car. 
riage work, manufactured by the Willard Electric and Battery 
Company, of Cleveland, O., whose long and successful ex- 
|)erience in manufacturing batteries for other purposes has 
led them to enter this new field. 

This battery is made on a new and original plan. In its 
construction the principal points sought for were lightness, 
eai-e and cheapness of renewals. It is said that renewals can 
be (umiihed for much less than any other battery made and 
the renewing of a complete battery can be done by a novice In a 
very short time. 

The elements ore made in the form of cylinders, the posi- 
tives placed inside the negatives. Thepositives are protected 
by the well-known Willard corrugated, perforated insulating 
cell. Each positive is completely encased in this hard rubber 
cell, which renders short circuiting an uttet impossibility. 

TbMerauBd elements are mechanically grooved and electro 
chemically formed, The negative element is grooved on the 



inside of the cylinder and the positive, which goes inside the 
negative, is grooved on the outside. 

The usnal capacity of the cylinder or cells is 30 amperes 
each, the cell being 3% inches in diameter by g inches long. 
In a 600-pound battery two of these cylinders are connected in 
multiple and 40 in series, making a bo ampere-hour battery. 




When it is necessary tu examine the poaitives or renew them 
it is only necessary to pull the positive elements up out of the 
cylinders as candles are pulled out of a candle mold. The 
same elements can be replaced in the same way, or new ones 
put in. There are no hard rubber containing cells used with 
this battery. The negative element, nhich has its active ma- 
terial formed on the inside surface, constitutes the containing 
cell. A lai^ item of expense is done away with in this way, 
as hard rubber is very eipensive. The cells are insulated 
from each other by being placed in sections in bard wood 
cases and sealed in with a special cement. 

The weight of a 90 am|>ere-hour battery of this type is iS 
pounds, and it can be discharged it any rate desired without 
injuring tlie element!. 

It is manufactured under broad patents owned by the Wil- 
lard Company and all batteries are sold under a guarantee an 
to life and efficiency. 

1 he New Duryea Launch. 

The Duryea Motor Wagon Co. have lately launched a 
io-ft launch driven by one of their vehicle motors. The 
trial trip showed a speed of nearly eight miles per hour in 
spite of a hot box which prevented proper working. After 
sufficient use to get the bearings in shape, it is believed that 
a speed of ten miles will be easily maintained. 

The motor lies flat in the bottom under a seat and weighs, 
with fly wheel, under 150 pounds. The leversing gear ie quite 
simple and occupies but little space. All exhaust gases and 
dors pass out through the stern. The noise of the exhaust 
is so thoroughly muffled as to be hardly perceptible. The 
motor is fully balanced and runs without perceptible vibra- 
tion. Sufficient tank space is provided lor fuel for a 500-inile 
run. In appearance it looks not unlike an electric launch, but 
its light weight, high speed and long range really put it in a 
class by itself. 

Mr. Pennington's riovements. 

E. J. Pennington has returned to England, taking with him 



the machines he brought ■ 
is said to have brought su 
libel, claiming $100,000 dt 
relating to him and his 
daily during his sojourn 



Previous to his departui 
t against the New York H'l rid tot 
nages in consequence of an article 
nventions which appeared in that 
New York. 
Pennington intends to repeat his visit soon, when he 
will complete arrangements fur the manufacture of his vehi- 
cles here. 
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Australasian Patents 



J. F. Duryea, of 70 Montrose Street, Springfield, Hampden 
Co., Mass., U. S. A., for '*Moto: vehicles." 

G. B. Shephard, of Odgensburg. County of St. Lawrence, 
State of New York, U. S. A., for "rotary machinea." 

M. A. Beckett, of Berwick, Victoria, for ''An improved tire 
for wheels of velocipedes and other road vehicles." 

C. Guahari, of 70 Milkwood Road, Heane Hill, London, 
England, for *' Improvements in generation of motive power.*' 

H. Symes, of Alexander, South Otago, New 2Sealand, for 
" Improved method of and mechanism for propelling vehicles." 

G. T. Booth and W. Scjtt, both of 61 Cathedral Square. 
Christchurch, Canterbury, New Zealand, for "Improved cycle 
propelling mechanism." 

J. P. Erie, of 1900 East Fifth Street. City and County ot 
Los Angeles. State of California, U. b. A., for ** Improve- 
ments in motor vehicles." 

D. Morgan, of 70 Elizat>eth Street, Launceston, Tasmania, 
for ** Improvements in all wheels used for vehicles, veloci- 
pedes, bicycles and the like " 

C. M. Murison, of 2 Commercial Chambers, Manse Street, 
Dunedin, Otago, New Zealand, for "an improved diiving 
chain for bicycles and other machines." 

J. Barrett, I. Stevens and J. Sutherland, all of Hopetown, 
Victoria, for ''an improved chain belt and wheel applicable to 
cycle and other chain driving gears." 

J. F. Duryea, of 70 Montrose Street, Springfield, County of 
Hampden, State of Masachusetts, U. S. A., for ** improve- 
ments in hydro-carbon or gas engines." 

A. Menesdor£fer, of Dally Street, Northcote, Victoria, and 
E. C. Elliott, of 377 Collins Street. Melbourne, Victoria, for 
" Improved band driving gear for transmitting power." 

W. Muirhead and H. Wilkinson, both of 169 Queen Street, 
Melt>oume, Victoria, for ** Improvements in brakes applicable 
to velocipedes, cycles, motors and other wheeled vehicles." 

C. P. Clere, of 28 Rue* Grange, Bateldiere, Paris, France, 
and A. G. Pingault, of 98 Rue du Chemin, Vers. Paris, afore- 
said, for ** Improvements in or relating to apparatus for elec- 
tro propulsion." 

P. J. Winch, of 19 Hindley Street, Adelaide, South Austra- 
lia, and J. T. Snell, of 150 Rundle Street, Adelaide, aforesaid, 
for "An improved method and composition for making pneu- 
matic tires puncture proof." 

A. Pulbrook, of 8 Union Mansions, Queen's Club Gardens, 
West Kensington, County of Middlesex, England, for "Im- 
provements in or connected with pneumatic tires for the 
wheels of cycles and other vehicles." 

A. Menesidorffer, of Dally Street, Northcote, and E. C. 
Elliott, of 377 Collins Street, Melbourne, Victoria, for ** Im- 
proved mechanism for transmitting and increasing the power 
in rotary and other motion, also applicable to other purposes." 

E. Waters, attorney of the Anglo-French Motor Carriage 
Company, Ltd., of Digbeth, Birmingham, England (Assignee 
of E. Gascoine, of Maidstone, England, and C. D. Courtois, of 
Chateau d'Ardon, Leon, France), for '* Improvements in 
horseless carriages," 

Messrs. Phillips, Ormonde & Co., Consulting Engineers, Pat- 
ent and Trade Mark Agents, 169 Queen Street, Melbourne, 
Victoria, Australia, supply us with the following specially 
prepared list of applications for letters patent in Australasia 
in connection with motor vehicles and the like. 



FOREIGN N0TE5. 

The Peugeot Co. are now employing nearly 300 hands. 

The Daimler Motor Co., Coventry, England, now have 300 
men in their employ. 

The French tax on motor vehicles has been raised from 10 
to 20 francs per annum. 

In Belgium motor vehicles are not allowed to be driven by 
persons under 18 years of age. 

Gautier, Wehrle ft Co. , Paris, are enlarging their premises, 
owing to the popularity of their vehicles. 

M. Clement, the well-known bicycle and motor manufacturer 
of Paris, is building a new plant to cost $600,000. 

Two French gentlemen have just completed a journey of 
2,480 miles in a Panhard motor carriage without a mishap. 

The Central Engineering Works Co., of York, England, are 
increasing their capital to take care of their growing business. 

The Compagnie Generale des Cycles, 7 rue Darboy, Paris, 
are preparing to manufacture De Dion tricycles in large num- 
bers. 

Georges Richard, 12 rue Theophile Gautier, Paris, is manu- 
facturing a light Benz carriage, seating two or three persons 
and propelled by a 2-horse-power motor. 

The Post Office authorities at Paris are about to introduce 
electric wagons for carrying the mails. These wagons will 
go about 13 miles on one charge and will carry a load of 1,800 
pounds. 

Advices from England state that the assessment of H. J. 
Lawson, chief promoter of the British Motor Syndicate, has 
been raised $5,000,000 in consequence of his profits in that 
speculation. 

M. Sevin, a Parisian school master with an eye to the fu- 
ture, has started a school of auto-mobilism to give mstruction 
to motormen and others desiring to learn the practical points 
about the motor vehicle. 

Roots ft Venables, manufacturers of the "petrocars" fer- 
quently referred to in our columns, are incorporating their 
business under the title "The Roots* Oil Motor and Motor Car 
Co. Ltd.," with a capital of / 30,000. 

The London Motor Car Works Co. Ltd., Albert Mills, Beavor 
Lane, Hammersmith, London, W. , have fitted up a plant for 
the manufacture 01 motor vehicle parts, such as ball bearings, 
axles, hubs and controlling gears. 

It is reported that a company is to be organized in England 
to manufacture the SerpoUet steam carriages. The light 
three-wheeled type recently illustrated in The Horseless Age 
is said to have proved unsatisfactory, and the inventor's at- 
tention is now directed solely to the heavier class of vehicles, 
chiefly omnibuses, 60 of which he is now constructing for 
urban use. 

The business of Panhard & Levassor has been turned over 
to a limited liability company with a capital of 5,000,000 
francs. The name of the new company will be the Soci^t^ 
des Anciens Etablissements Panhard et Levassor, the direct- 
ors being M. Ren^ Panhard, M. Hippolyte Panhard. M. G. A. 
Clement. M. Descubes, M. Ren6 de Knyff, M. G. Pierron. M. 
Gamier, and M. Daimler. Panhard ft Levassor are reported 
to have sold 4,000,000 francs worth of carriages last year. 
They are a year behind orders and have raised the price of 
their vehicles. 
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The Automobile Club dow has over i.ooo members. 

Paris, Singer & Co., Clapham, London, S. W., England, are 
manufacturing oil motors for vehicles in half horse power and 
four horse power sizes. 

The Beebe punctureless pneumatic tire is now being manu- 
factured by the Beeston Pneumatic Tire Co., Beeston, Eng- 
land, in sizes for motor vehicles. 

The Berlin (Germany) Omnibus Co. has g^ven an order for 
an experimental electric omnibus of ordinary seating capacity. 
If this is satisfactory the whole line will be equipped with 
them. 

In France a motor vehicle is being constructed which is 24 
feet 6 inches long, 8 feet wide and 8 feet high. It will be 
drawn by a 30 horse-power De Dion steam tractor and will be 
used for touring. 

A new company called the Soci^t^ Francaise d' Automobiles 
has been formed at Puteaux, near Paris, France, to manufac- 
ture a light two-sealed carriage fitted with a three-bp motor 
invented by M. Gaillardet, formerly with De Dion & Bouton. 

The Prefect of the Police of the Department of the Seine, 
Paris, has signed an oidinance governing the use of motor ve- 
hicles, which covers 270 pages and requires the name of the 
owner to be given as well as a minute description of the 
vf hide. 

M. Bixio, manager of the Compagnie des Petits Voitures, 
Paris, which has been promising to introduce a system of mo- 
tor cabs for some time, states that the company is now en- 
gaged upon two experimental cabs, one electric, the other 
gasoline, the former being preferred for this service. 

Mr. Stanislaw Grodzki, of Warsaw, Poland Russia, is the 
owner of a Peugeot motor carriage in which he recently rode 
from Warsaw to Paris to witness the Paris-Dieppe race. Mr. 
Grodzki is a subscriber of The Horseless Age, and is taking a 
leading part in the introduction of motor vehicles Into Poland 
and Russia. 

Motor vehicles have been introduced into Algeria, where the 
roads are said to be well-adapted to their use. A line of 
motor stages have been put on between Oran and Mastaga- 
nem, displacing the old horse diligences. M. Cafferet, a French 
engineer resident at Oran and member of the Touring Club of 
France, is responsible for the change. 

H. Van Meerten, late chief constructor of the Dutch navy, 
writes from Buitenxorg, East Indies, advocating the adoption 
of the metric system by American technical journals and re- 
counting some of the annoyances he has experienced in pur- 
chasing American goods from specifications expressed in the 
confusing English system of weights and measures. 

At the exhibition of laundry machinery held at the Agricul- 
tural Hall, London, recently, 12 motor vehicles were exhibited 
by the following makers : The London Electrical Cab Co. , 
London Motor Van & Wagon Co., Daimler Motor Co.. and the 
Great Horseless Carriage Co. The Daimler Co. showed a 
vehicle with two detachable bodies, one for business, the other 
for pleasure. 

The proprietors of the Grands Magasins du Louvre, Paris, 
opened a competition this year for the best design of a motor 
vehicle on lines laid down by them. The passengers were to 
be protected from the sun and rain. Twenty-five designs 
were subibitted, but the judges declined to award the prizes, 
contenting themselves with honorable mention in half a dozen 
cases. The models were more bizarre than practical. 



A motor vehicle company is said to be forming at Amster- 
dam, Holland. 

A wealthy Chinaman of Pekin has ordered a motor carriage 
of a French manufacturer. 

Quite a number of motor vans are said to be in course of 
construction for South African fields. 

De Dion St Bouton are about to bring out a new carriage 
driven by a two-cylinder horizontal motor. 

The French journals, friendly to the motor vehicle, are keep- 
ing track of the accidents, fatal or otherwise, happening in 
France, which are due to horses. 

Barthelemy & Co., 11 Passage du Bail, Paris, are doing a 
thriving business in motor carriages, using the Panhard & 
Levassor motors and constructing their own gears and bodies. 

Among recent English patents are: No. 9,143, granted to 
John Bradley Carse, of Chicago, on an improved water jacket 
for gas engines, and No. 26,615, granted to J. Frank Duryea, 
Springfield, Mass., on an improved driving mechanism for 
motor vehicles. 

Baron Rogniat has imported one of the electric hansoms of 
the Electric Carriage ft Wagon Company, New York, into the 
French capital, perhaps with the object of spurring on the 
French builders of electric vehicles, who have as yet failed to 
provide a suitable public cab service for the Parisians, 
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Motor Vehicles in Warfare, 



In an article discussing the above subject in La Revue 
Technique Col. Fix examines the requirements and condi- 
tions which must be met in order to achieve success. 

Since all military vehicles must be both solid and simple, 
many features which might be otherwise acceptable must be 
omitted, says the Engineering Magazine. Roads which in 
time of peace are good joon become neglected and demoral- 
ized in time of war, and a vehicle, like a soldier, should be 
able to accommodate itself to all inconveniences. Tires of rub- 
ber, whether pneumatic or solid, are inadmissible, both be- 
cause of the greater weight to be carried and because of the 
rough usage to be endured. Iron tires alone meet the re- 
quirements, and, in view of the gieat torsional strains, the 
hubs should be larger than they would otherwise need to be, 
while, in order to clear surface obstacles, the diameter of the 
wheels should not be less than that now found in field artil- 
lery. 

Electricity is barred as a motive power, on account of the 
impracticability of charging accumulators in the field or en 
route, and steam or petroleum motors alone remain ; between 
these steam having the preference, at least for greater pow- 
ers, since the petroleum motors at present are not satisfactory 
above ten horse power. Piactically a motor vehicle for mili- 
tary service must be a carefully designed steam traction en- 
gine, plannea to haul artillery and supply trains anywhere 
where horses can go ; the questions of speed and personal com- 
fort, so impoitant in pleasure vehicles, need hardly be consid- 
ered. 

Col. Fix shows some very interesting figures relating to the 
cost of horses in military service, and makes out a strong case 
for the side of the machine, and it is not at all unlikely that 
motors in warfare may soon enter the field service as ex- 
tensively as they have already entered other departments. 
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Steel Highways Being Introduced. 



In acoordance with the desire of the Secretary of Agriculture 
to promote more extended experiments in the use of steel 
track ways on wagon roads, the office of Road Inquiry has msde 
arrangements with the Cambria Iron Works, of Johnstown, 
Pa., for rolling special rails tor the purpose, these arrange- 
ments to go into effect as soon as definite orders from respon- 
sible parties amounting to one mile of track are received. 

The director of Road Inquiry and the engineers of the iron 
company, after much discussion, have agreed upon a plan of 
track which promises to meet all requirements. No wood is 
used in construction and no cross ties for support. The track 
consists of a simple inverted trough or channel of steel for each 
wheel, with a slightly raised bead on the inside to guide the 
wheel, each channel resting on a bed of gravel and the two 
tied together occasionally to prevent spreading. Special de- 
vices for remounting are provided at each joint. 

The bearing or tread for wheels is eight inches wide, the 
thickness about seven-sixteenths on an inch. The weight of 
the structure is about loo tons per mile of single track road, 
and it will be furnished in small sections at the rate of $3,500 
per mile. Instructions for laying and assistance where prac- 
ticable will be furnished by the office of Road Inquiry; orders 
for track should be sent to the iron company. 

The first order for track has been given by the New York 
State Agricultuxal Experiment Station. 

The opportunity to promote this experiment commends it- 
self to all experiment stations, as of interest to agriculture ; to 
all manufacturers of steel and vehicles, especially horseless 
wagons ; to all turnpike companies needing an increase of 
traffic or a decrease of maintenance expense, and generally to 
all officials and citizens engaged in improvement of the high, 
ways. 

Full details or plans and an account of experiments already 
made will be furnished upon application by the office of Road 
Inquiry, Washington, D. C. 

We append a letter fiom F. Melber, engineer and contrac- 
tor, Standard Building, Pittsburg, Pa., giving his experience 
with steel roads : 

**My road is now in position since about a month and among 
other interesting things, I watched the temperature of the 
steel when exposed to the hot afternoon sun. Every steel 
worker knows that steel bars lying in the yard of a bridge 
works, for instance, will get so warm in a few minutes that the 
men cannot hold them in their hands. I find that my steel 
stringers remain cooler than the adjacent broken stone. This. 
I think, is as well a remarkable as an important fact, and it 
goes to show that there takes place an interchange of the tem- 
peratuie between the inner substances and the steel and that 
in this class of steel highways we do not need to provide for 
expansion. 

"Altogether I find the steel road to verity all I have said 
about it, even as to cost, and with regard to traction advan- 
tages I am now able to give figures. I have made twenty 
trials, using a gauged spring balance, and find that the aver- 
age force needed to pull the iron wagon weighing 1,550 
pounds, with a 16-foot wagon-bed (shown on the photo) is 2.5 
pounds, which, reduced to a load of 2,000 pounds, means a 
traction force of 3.23 pounds per ton. On page 18 in your 
pamphlet on tests in Atlanta, you arrive at an average tractive 
force of 41 pounds for good macadam and you place the trac- 



tion for hard earth roads with Morin at from 75 to 102 pounds, 
in the mean, say 88 pounds ; my tests therefore demonstrate 
that the steel roads need for traction 1-12 the power as com- 
pared with macadam and 1-27 the power as compared with 
earth roads." 



A Trolley Omnibus. 



There is now in operation at Greenwich, Conn., an electric 
omnibus which runs on the road without rails, being supplied 
with current from an overhead wire, and while such a system 
is not t)f general application it is thought that there are many 
cases in which it can be successfully installed to replace horse 
omnibuses on country roads, as between a small town and a 
railway station, a few miles distant. The carriage was for- 
merly driven by storage batteries. It is mounted on four 
wheels, having pneumatic tires, and the forward axle is driven 
by the motor, which is connected with the brake, so that as 
either one is put in operation the other is thrown out. The 
current is supplied to two overhead trolley wires — one outgo- 
ing and one return wire — 8 in. apart, which are suspended 
from a third wire by triangular metal frames. The "trolley" 
device consists of a set of rollers running on one or other of 
the two main wires, and so attached as not to fall off or run 
away when the carriage is descending a hill. This is attached 
to a double wire, which passes over the top oi a pole at the 
back of the carriage, and the end of which is wound on a 
spring drum on the carriage. If the carriage crosses from 
side to side of the road the wire is paid out, the spring drum 
keeping it taut. The poles for the overhead wires are 150 feet 
apart, and they are partly on one side and partly on the other 
side of the road, but there is no trouble with the contact de- 
vice where the wires cross the road. The present run is a 
quarter of a mile, but the distance is to be extended from the 
town to the 1 ail way station, one and a half miles, the town 
having refused to allow the construction of an electric tram- 
way on this road. The run of a quarter-mile is made in forty- 
five seconds, but the object of the experiment has been to ob- 
tain convenience rather than speed. The carriage can run in 
either direction, turn round, and move across the road to avoid 
other carriages. Two carriages can be run, having trolleys 
on the two wires. The carriage is'practically noiseless, and 
is equal to a two-horse omnibus. 

The vehicle is the invention of Henry Von Hoevenburgh, 
an electrical engineer of New York. 



Loss of Heater Efficiency in Qas 

Engines. 



Mr. H. C. Fairbanks, of Sibley College, while reconstruct- 
ing a gas engine, observed a singular though probably not 
exceptional phenomenon which, so far as known, has not been 
previously described. The machine exhibited a great loss of 
heatei efficiency, which was unaccounted tor and was not af- 
fected by an> changes made in the process of general repair. 
Finally it was suspected that the conductivity of the metal of 
the cast iron "fire pot" had been impaired by oxidation or 
otherwise, and it was replaced by a new one. The engine at 
once started oft at full power and regained its original effi- 
ciency. — Eiectrical Engineer. 
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5ir David Salomons on Motor Traffic. 



(Continued frofn page id^ June issue,) 



THE POWER OF THE ENGINES. 

I will DOW turn to the question of the power of the engines 
to be placed upon motor vehicles. It cannot be too strongly 
impressed upon those who intend to take advantage of this class 
of traffic that the following conditions are essential for success : 

(X) That whatever is the proposed speed decided ttpon, 
it should be calculated upon the assumption of being an 
average spetd. whether the country be level or hilly and 
the ronds good or bad. Climatic changes must also b^ 
taken into consideration. Thus, if for a light vehicle^ 
weighing when laden, say, one ton, twelve miles per hour has 
been fixed upon for the speed, then the power carried should 
be sufficient to run at this rate in all weathers and over al 
highways, and to climb every hill with a maximum ascent of, 
say, one in ten, at the prop<^sed rat:. The vehicle should also 
be able to mount a hill of one in five, but at a less .speed. 

(2) That the mechanical construction shall be such that any 
intelligent man after a few hours' practice shall be able to 
manage it. 

(3) That there shall be nothing about the carriage likely to 
prove a danger to the occupants or the general public. 

(4) That the vehicle shall be strongly made, and no part 
likely to wear out quickly. 

(5) That dangerous fluids and fuels be excluded as far as 
possible. 

(6) That the const i uction be such that when repairs become 
necessary they can be carried out either temporarily or finally 
by any intelligent village smith. 

In respect to the above considerations, there is only one 
which needs special comment. It is evident that the power 
required to obtain a given speed on the level and down hill 
needs no consideration, for if the engine is strong enough to 
mount hills of one in ten ample power exists to do the rest. 
I have come to the conclusion, from experiments and practice, 
that for every ton not less than 10 horse-power should be car- 
ried. This does not necessarily imply that a lo-hp engine is 
required. It means that the engine shall, for considerable 
periods, and without injury to itself, be able to g^ve off 10- 
horse power. It must be remembered that when the carriage 
is started, a far larger amount of power is necessary than 
when it is running. It is therefore very important to have a 
good reserve. I have examined with clo&e attention 
probably by far the greater majority of the benzine 
motor carriages in existence, and have ridden in a large 
number of them. I think it is quite unnecessary to give scien- 
tific evidence to disprove the various clap-trap which has been 
put before the public by company mongers, in the hope of 
drawing money. Statements as to 60 miles per hour and a 
variety of other nonsense needs no comment. Any one pres- 
ent is capable of running a carriage strongly made at 60 miles 
l>er hour, without a motor, and without a horse, by merely 
starting the vehicle down a long, steep hill ! In fact all state- 
ments as to speed in connection with motor carriages are 
worth nothing. There is no difficulty in obtaining enormous 
speeds with very small power, under favorable conditions. 
The real test is : Will the vehicle mount a hill, say one in 
ten, when the thermometer is 90^ in the shade for a distance of 
five miles, at the respectable speed of 12 miles per hour ? Any 
test short of this, supposing this speed is desired, should end 



in a decision to reject the vehicle as unpractical and probably 
worthless. You must not understand that I necessarily fix 
T2 miles for the rate, for many would be content with a lesser 
speed ; and for haulage where vans and similar vehicles are 
employed, fiv^ or six miles per hour would be deemed suffi 
cient on steep hills. It may prove of interest to give a few 
statistics, calculated by some of our greatest engineers. Thty 
were compiled with reference to haulage on roads in general, 
and the figures must not be rccepttd for self-propelled vehi- 
cles, for the many reasons already referred to, the chief one 
being that when the motive power is self-contained, the haul- 
age factor must be multiplied two. three or four times, accord- 
ing to circumstances, but the tables will hold good for self- 
propt'Ued traffic when the factors are multiplied by a constant. 

Bzperi nents made by Telford showed that draught for a 
wagon weighing about 21 cwt, was as follows: 

LRS. 

(i) On well-made pavement 33 

(2) On broken stone surface on old fiint road 6s 

(3) On a gravel road 147 

(4) On broken stone road on a rough pavement 

foundation 46 

(5) On broken stone surface upon a bottoming of con- 

crete formed of Parker's cement and gravel. . 46 

Babbage has stated that the friction or resistance of roads are 
as follows: 

W*n-p«v«<l r«*dt AP^rt of load. 

Gnivclroad A 

PrMhcarth ^ ** 

By his experiments the folllowing results were obtained : 

Loose Sand i part of load. 

Prothoarth | ** 

Byroads |tot^ '* 

Drymaadow ^ " 

Dryhiffhroad ^ ** 

Hard macadam /, ** 

Telford's table gives in round numbers as the difference 
between the lowest and greatest figures a proportion roughly 
of one to four and a half. Baggage's table for equivalent roads 
by theory gives the ratio roughly one to two, and by experi- 
ment, taking hard macadam and a by-road as an equivalent 
com|iarison, the ratio is one to three. Striking a general 
average, it may be assumed that the power required to draw a 
vehicle over a good level road as compared with a level rough 
road would be four times greater in the latter than in the 
former case. Here is another table of considerable interest 
whieh deals with a stage coach. It may be observed how very 
close the figures are to thc.«e I gave in an aiticle published 
some time since in TAe Engineer, although I had not seen the 
statistics in regard to the stage coach at that time. 

With a stage coach weighing 18 cwt., exclusive of seven pas- 
sengers, the following were the results: 

Rates of Rates of Force 

Inclination. Traveling. Required. 

[ In 20 6 miles per hour .... 268 lbs. 

I in 26 6 ** 2r3 '* 

I in 30 6 •• ... 165 •• 

I in 40 6 '• 160 •• 

I in 600 6 ** III ** 

I in 20 8 •• 296 ** 

I in 26 8 •* 219 ** 

I in 30 .... 8 •• .... 196 •• 

I in 40 8 •* i66 *' 

I in 600 8 •• 120 •' 

I in 20 10 *• 318 " 

I' in 26 ... 10 •* 225 ** 

I in 30 10 '• 200 *• 

X in 40 10 ** 172 '* 

I in 600 10 •* 128 '* 
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The foUowiog experiments may also be given as affording 
some further idea of the power required for haulage: 

An engine drawing t8 tons on a fairly level road. Separate 
locomotive, i8 tons, when charged with fuel and w.ater, must 
give indicative horse-power of 30 to reach speed four or five 
miles an hour. 

Another engine, 12 tons, drawing 25 tons load, for same 
speed, 40 horse- power. 

Another engine, 15 tons, drawing 32 tons, same speed, 50 
horse power.* 

Although the question of rapid mechanical traction has come 
to the fore after a lapse of about half a century, it cannot be 
said that the interregnum has been due to any failure in re- 
gard to this mode of traflSc. It is right to point this out, be- 
cause the French and Germans claim to have revived this 
class of traffic, and it has never been done before with success. 
• The French also claim that the first self-propelled vehicle was 
made in France, by Cugnot. The latter point may be con- 
ceeded, but I claim that the English nation were the first to 
make really practical road carriages, as they were the 
first to construct railways, and that the early motor traffic 
of the period about 1830 was killed, partly by the attention 
drawn to railways, but in a large measure by the monstrous 
acts which were passed, dealing with the tolls to be imposed 
on them when traveling on the turnpike roads; and 
although these acts were modified at a later date, 
the definition of a locomotive, as laid down in the 
act of 1865, finally stopped the. way uutil the passing of the 
act of last year. I have no hesitation whatever in saying that 
the steam coaches of Hancock, and of many other former de- 
signers, cDuld be run to-day \vith perfect success, and that the 
only improvements we can now add to their designs are due 10 
the better and cheaper material we have at our disposal. 
That this view is reasonable let me give you the parallel. 
Compare the locomotive of to-day with that of 1830. The im- 
provements are those simply due to the increased detnands 
placed upon the railway system. The general principles and 
design remain the same. It is mainly in detail and size that 
the alterations are to be found. To expect, as some people 
do, an extraordinary invention will sooner or later appear to 
render motor traffic on the highway a success, is simply rc- 
diculous. Not that wonderful discoveries may not be made, 
but I think that all engineers will agree with me that at the 
present time we have everything at our command lo make this 
class of traffic all to be desired. The only thing now wanting 
is practice, with the relegation to the background of the com- 
pany promoter. Our great manufacturers are perfectly com- 
petent to deal with the question, and it will be these firms 
which will not only survive, but will also bring the whole 
matter to a happy issue, in conjunction with such factories 
which may come into existence, placed upon an honest com- 
mercial basis, and as already stated, I do not believe there is 
any chance, as matters stand to-day, of benzine, oil, gas or 
electricity competing with steam, where real work is to be 
done with certainty. I should like to refer to the evidence 
given before the 

PARLIAMKNTARY COMMITTEE OF 183I. 

Telford, Gurney, Macadam and others were witnesses. 
They appear to have agreed in regard to two points, viz., 
that the wear from the horse shoes was greater than that from 
the carriage wheels, and they also expressed the opinion that 

♦ See »* Fletcher." 



there should be one inch wudth in the tire for every ton car- 
ried, inclusive of the weight of the carriage. Of course we 
know the roads of today are not made in the same manner as 
they were at that date. We believe that onr roads have been 
greatly improved since that time. My observations do not 
bear out the two points mentioned. I do not think that the 
general law of one inch width tire per ton must necessarily be 
followed up the scale. A proper width of tire for a carriage 
weighing one ton, I think, should be two inches instead of one 
inch; then add one inch for every ton up to say three tons. 
At this, the tire would stand at four inches, and on high-roads 
this is ample width for very much heavier weights. Then 
again in regard to the wear and tear due to horses' feet, I be- 
lieve that the wheels do far more mischief, particularly in the 
case of a narrow road, as it will always be found that the ruts 
are the worst portion of the road, and not where the horses 
tread. Even on wide roads, the wear of the wheels appear to 
do the mischief. I am ready to take a diflFerent view if tbe 
road is practically perfection, and "quartering" is constantly 
taking place. Then the wheels will wear the road very 
equally. The remainder of the evidence before the committee 
tended to show that steam carriages were at that period a suc- 
cess and likely to continue S3. 

ELECTRIC TRACTION FOR CANALS. 

1 cannot refrain from pointing out a possible mode of trac- 
tion, which appears to have been completely neglected. When 
the construction of railways was on the tapis ^ great opposition 
was offered to their construction, on the ground that England 
was well served with canals, and that the companies owning 
these would be greatly injured if the railways were made. I 
have in my possession copies of some remarkable letters which 
appeared early in the century on this subject. I have not the 
least hesitation in saying that if electric traction could be ap- 
plied to the existing canals they would be made far more 
useful as well as more profitable to their owners. Electric 
traction could be applied in this case at a comparatively small 
expense, and it is worth while to have an experiment made on an 
extensive scale. For light traffic on railways the self-pro- 
pelled vehicle has a fair opening, and abroad experiments 
are being made in this direction. One or more railways in 
Germany are making trials, also the Northern and other rail- 
ways m France. For compulsory .service, as in the case of 
postal mails, and for lightly laden night trains, the French Ser- 
poUet Company have constructed carriages to carry from 40 to 
50 people, with a sufficient engine power to run at about 30 
miles an hour for such purposes. It is estimated that the cost 
of running these compound carriages is alx>ut one-third the cost 
of an ordinary train, and the wear and tear to the permanent 
way is far less. On almost every railway system in England 
there must b:» an opening for this class of traffic. It may also 
be mentioned that these French steam carriages are capable 
of drawing one or tw^o ordinary railway carriages, but at a re- 
duced speed, say at 18 to 20 miles an hour. 

THE REVIVAL OF MOTOR ROAD VEHICLES. 

Without a doubt, a great many people are puzzled why self- 
propelled traffic has again come to the fore. In England this 
traffic has been going on unostentatiously for years, traction 
engine being largely in use. but their speed is so limited by 
law. and they are so surrounded by legal technicalities, such as 
a license necessary in every county, and taxed, that no advance 
could be made in the direction of light traffic. In residential 
districts these restrictions have proved a blessing. In France 
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and Germany, although there are laws affecting self-propelled 
traffic, they are far more lenient The great success which cy- 
cling had in France, following upon the prixr given by Le Petit 
/ournal, wAiich also gave so large an advertisement to that 
newspaper, led to the energetic proprietors offering a prize for 
quick self-propelled carriages, with the result which is so well 
known. Consequently the revival is not due to any new dis- 
covery or special invention, but simply that many minds were 
turned to the subject in the hope of gaining the large money 
price. The French nation, possessed of a character highly 
enthusiastic, always goes to extremes. A perfect rage set in for 
the class of vehicle under consideration, and those who became 
possessed of these carriages, being wealthy, gave a great im- 
petus to manufacturers. You have here in a nutshell the whole 
history of the revival of self-propelled traffic of the lighter kind. 
A great deal of agitation took place last year to obtain a satis, 
factory act of parliament, to enable the same freedom to be 
given in England as abroad for the use of motor vehicles on 
highways. It was generally expected that as soon as English- 
men obtained this freedom a great nuisance would be produced 
by the presence of vast numbers of motor carriages in the 
streets of towns. I never took this view myself, but always 
thought that the change would come slowly but surely. There 
is no doubt that the position taken up by certain of the motor 
companies has for the moment created a lull. Nobody when 
purchasing a carriage desires to buy a legal action at the same 
time. Tremendous opportunity is therefore offered for honest 
commercial companies to start at the present time, and I find 
that this fact is well appreciated in financial and commercial 
circles. The Society of Arts may be said to deal more largely 
with commercial interests than with any other. It has taken 
part in many of the great movements during the Victorian 
era, which have so materially increased the wealth of this 
country. 

MASTER PATENTS. 

I therefore feel that it is not altogether out of place to say a 
few words in regard to patents so far as they touch the particular 
question under consideration, as well as on patents generally, as 
they affect the manufacturer and the public. The present besi. 
taticn to take full advantage of the locomotives on the high- 
ways act, i8q6, is due in a large measure, to the blemishes exist' 
ing in our patent law, which enables any set of people to bully 
or blackmail, not by right but by might, the assumption being 
that the threatened parties will not fight. In dealing with the 
question of patents,it is not my wish to deliver a legal discourse 
upon the subject, and the numcr. us '* ifs " and " provided '* are 
omitted. My object is to give you a general view rather than a 
complete technical analysis of the subject. There is too much 
tendency in the present day to patent an article in the hope of it 
accomplishing something for which it was not intended. There 
is no doubt that our patent law does a good deal to prevent 
useful inventions being made in regard to any particular 
matter where a number of patents already exist. No man 
will turn his attention seriously to develop a piece of ma- 
chinery where he thinks he may be stopped from reaping the 
harvest he may deserve, by finding that in some little detail 
a patent has already been taken out. That my view is correct 
is corroborated by manufacturers on all sides. It may be 
conteniled that the preseit law would permit him. not with' 
standmg, to work his invention, and no doubt this conten- 
tion is true if the inventor can afford to enrich a number of 
lawyers first and hand his profits over to others. It is not 
the question of patents which I attack, but the method by 



which they are worked, and a great improvement could be 
made in this respect. Much of the advance which has taken 
place in foreign countries, to our disadvantage, has I think 
been due to defects in our patent law. Our patent law is 
evidently unsatisfactory. How could it be otherwise ex- 
pected when the principle by which our governments work 
is to deal with these matters in a kind of political way and 
place men in charge of the work who as a rule know nothing 
about the special subject they have in hand ? I could give 
innumerable instances of this process, but to do so would 
open me to the charge of personalities, which I am anxious 
to avoid, because I know well that those who carried out the 
work did so under instructions and to the best of their ability, 
often limited. All practical men will recognize that no patent 
in England is of value until there have been decisions in the 
law courts in regard to infringements, and that if a defend- 
ant instead of fighting gives way and perhaps pays agreed 
damages, the patent stands exactly where it did before the 
action arose, since it has not been upheld nor has it been over- 
thrown. Again, if a good fight is made and the defendant 
lases, there is nothing to prevent another infringer being pro- 
ceeded against, and he might be more successful in the action 
and overthrow the patent. Then there follows another in- 
justice, that the first defendant who lost bis case obtains no 
relief, although the patent has been declared invalid subse- 
quently. Any article which is patented in England cannot be 
brought from abroad except under twc conditions, firstly that 
the individual doing this is willing to pay what may prove 
to be blackmail to the holder of the English rights, or to sub. 
mit to an action with the possibility of losing his case. The 
patented article moreoverls liable to confiscation without claim 
for damages. This state of things, although it exists in many 
other countries, is eminently unjust and against the interests 
of the nation. I will give two instances bearing upon what 
I have said to show how unfair things are at present. A few 
years ago I took out a provisional specification for an 
improvement in keys. It was brought to my notice about a 
week or a fortnight later that another provisional specifica- 
tion had been lodged identical in charter. Indeed I learned 
the circumstance by pure accident The question to decide 
was whether I h/>d been anticipated or not. If so, it was not 
my intention to proceed any further. I then found that my 
specification had been lodged a few days — not a week — earlier 
than the other one, which had been entered in the name of 
some one living at Norwich and a stranger to myself. Here 
was a case of two persons hitting upon the same idea practi- 
cally at the same time and each applying for a provisional 
specification which was granted to each within a week. The 
sole difference between the two specifications was that the 
Norwich application included watch keys, and this was 
covered in mine by using the words to the effect that the 
improvement was to apply to every form of key, for whatever 
purpose it might be used. According to common sense and 
equity the Norwich man ought to have had his money re- 
turned, which of course was not done. A second instance is 
the following : A desire was expressed to me by a gentleman 
living in France to give him all the information I could to 
render agreeable a proposed trip in England to be made in his 
horseless carriage. I wrote to him to say that if his carriage 
came under certain patents it might possibly be confiscated if it 
came to the knowledge of the owners of the English 
rights. Faihng this, he might have to fight the 
matter out in Law Courts, and as neither of 
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these conditions were likely to render his journey to England 
pleasant, he had better ascertain from the makers whether 
anything about his carriage was patented in England, and if 
so, whether the rights were held in this country by hostile 
persons, and further to request the manufacturer to make 
arrangements for him with any holder of English rights to 
permit the carriage to enter without molestation. It appears 
to me that apart from the larger question, the following 
amendments should be made without delay in the patent law: 
(i) If it can be shown by the applicant for a provisional 
specification or patent, within 12 months from the date of 
first paying the fees he has been anticipated, the fees shall be 
returned Provided he can show that at the time of applica- 
tion he was ignorant of the anticipation. 

(2) That if in any action a patent is declared invalid in con- 
sequence of anticipation by the issue of a prior patent, the fees 
shall be returned. With the same proviso as in No. i. 

(3) That a patent shall become void, unless the present 
holder be registered. 

(4) That English patented articles may be imported into 
England on the following conditions : That the individual so 
importing give notice to the Patent Office or some other 
selected Government department, of his intention to do so 
with a declaration that the article imported is for his private 
use, and that he shall deposit a sum equal to 10 percent, of the 
cost of the article, which will be handed over by the Govern- 
ment department to the holders of the patent rights, and that 
the owner shall not be precluded from selling the patented 
article provided he does not import more than two in a given 
year, there being a ffona fide understanding that the impor- 
tations have not been made with a view of trading. 

(5) That if a patented article en tei the country for a short 
period with no intention of trading, that providing it does not 
aot remain more than one year in England, the sum paid shall 
be I instead of 10 per cent. 

(6) That in no case shall a patented article be liable to con- 
fiscation, but the aggrieved party may have the power of 
applying to the selected Goveimnent department who shall 
ascertain whether more than 10 per cent, shall be regarded as 
the fair compensation, the costs to be apportioned according 
to circumstances. 

(7) That patented articles may be made by any manufac 
turer with the same freedom as if they were not subject to 
rights, provided that the manufacturer declare to the selected 
Government department his intention to manufacture, and 
that department shall inquire whether a royalty of 10 per cent, 
paid to the holders of the rights is deemed to be sufficient, and 
that the department shall not take into consideration the 
amount of capital which the holders of the patent may have 
invested in or watered their business, but determine the ques- 
tion simply on commercial principles. This condition may be 
said to exist now, but with insufficient freedom. 

(8) That a patented article in the bona fide possession of a 
meml>er of the public, 1. ^., private person, shall not be confis- 
cated under any conditions whatever, but in the event of the 
patentee gaining an action the damages shall be paid by the 
manufacturer, and if the goods are foreign the private individ. 
ual may be called upon to pay 10 per cent, of the value of the 
article, unless he desires to defend an action with a view to 
upset the patent, in which event, if he loses, he shall be liable 
only for the costs beyond the 10 per cent, mentioned. 

(9) That no back royalties extending beyond 12 months shall 
be claimed. 



The above amendments are greatly needed, and if they could 
be obtained with possibly certain variations, considerable im- 
petus would be given to British trade, apart from benefit to 
individual of the general public. It often occurs that a good 
invention is held by parties who are incapable or unwilling to 
manufacture, thus establishing the position of dog in the 
manger, simply to levy blackmail. A new manufacture which 
might employ many hands, and bring capital into the country 
is stopped for a number of years, and perhaps forever if the 
invention or inventions in question have been superseded before 
the expiration of the patents. It is well known that many in. 
ventors of a low type take out patent after patent in regard to 
various matters, few of which are really original ; but the 
process is carried on in the hope that some one will be caught^ 
sooner or later, in the net. It is a means of speculation most 
disadvantageous to the industry of this country. It must be 
evident that no inventor can sit down and solve problems with 
a pile of patent specifications at his side for continual reference. 
No man could produce useful work by such a process. It is 
therefore obvious that inventors should receive the greatest 
freedom, which can only be attained if patents are not granted 
for trifles according to the present system, and only after some 
kind of reasonable investigation. The present Government 
would do much good if they would look into the matter of 
this kind, which is affecting the employment of the working 
classes in a large degree, as well as the introduction of those 
economics which save the nation money. With a better 
patent law, opening for the employment of capital at home 
would be extended. Such subjects, which Ministers probably 
consider trivial, have a more far-reaching effect than the pass- 
ing of party leg^lation, or a variety of other measures be- 
fore the House, which a twelvemonth's delay would add to 
the peace of all parties. The patent laws can be made a 
blessing to the inventor and the public, or the reverse, accord- 
ing to their nature, and those of England p«^t«ke rather of 
the latter character. At Liverpool I usei ♦he following 
words : **One opinion from which I have never awsr^ed upon 
this question is, that no patent connected with self-propelled 
traffic is worth the paper it is written upon, whether the 
patents will bear the test of the law courts or not." The 
above remark was very rightly made use of by the majority of 
the newspapers when criticising the various companies which 
had been formed and were being formed about that period, 
and I ,wa8 led to understand that those connected with the 
companies in question complained grievously of what I had 
said, it being contended by some of them that they held master 
patents and monopolies I think it therefore right to say some- 
thing more upon this question, for to set up such untenable 
clains is unfair to the English manufacturer and to the English 
public. I intend, with your permission, to examine the whole 
question of patents more narrowly than I have done, and to 
prove that there is no master patent or monopoly whatever, 
which can apply to the construction of motor carriages gener- 
ally, whether they be driven by steam, oil or electro-motors. I 
will not ask any one to go further thau to consult a book pub- 
lished by the patent office, and which may be purchased for a 
shilling from any l)ookseller by giving the order. This book is 
the ** Abridgements of Specifications, Class 7, Oil and Gas 
Engines, period 1877-83." Here will be found patents connected 
with the subject, all of which have now lapsed. There are 
other volumes of abridgements dealing with velocipedes, and 
with other matters, which also bear upon the subject, but the 
book mentioned is sufficient for the purpose, while if every de- 



20 



THE HORSELESS AGE. 



tail is soujs^ht for the original specifications can be consulted as 
well. I will first examine whether any claim can be made for a 
master patent, in regard to motor vehicles. The possession of a 
master patent would mean a monopoly on the part of those 
holding the rights. Let us see what a master patent means. 
Without entering into technicalities, it must be a "manufac- 
ture, useful, novel and ingenious.*' Consequently if the 
patent is a master one, tbis useful, novel and ingenious 
manufacture can only and solely be made under the patent 
specification, or, may be, under a group of such patent 
specifications. The patent might in certain cases be the 
embodying of some new idea of great value and novelty. 
To explain more clearly I will take the well-known case 
of the Edison-Swan electric incandescent lamp. Quite 
apart from the morality of the case we find a master patent 
(or rather group of patents), /. e., a lamp of special form 
suitxible for a definite purpose, which can practically be made in 
only one manner for commercial success. These patents are of 
the class termed a combination, which means a combination of 
old things to form a novel, ingenious and useful new one. In- 
candescent lamps can be made in other ways, it is true, but they 
have not the same value commercially. Hence the only lamp 
of practical value was covered by the patents, and was of a 
particular type, viz., a high resistance carbon filament in a 
practical vacuum, enclosed within a case of glass, hermetically 
sealed, with platinum leads passing through the glass, and the 
filament strengthened by the process of fia.shing. Here we find 
a combination which has not been improved upon to the pres- 
ent day. In the history of the world there has occasionally 
appeared a mas er patent, but there are comparatively rare, 
and always for .some entirely new invention or discovery. We 
will now examine whether it is possible for such a patent to 
exist for motor traffic in the present state of things. 

The only possible master patents which could exist would 
be of the following nature : 

(i) The combination of a motor, other than steam, with a 
carriage suitable to run on highways. 

. (2) Combination by which gas in the cylinder of a gas engine 
can be ignited at any suitable time by means of an electric 
spark. 

(3) The use of a carburetter when the gas is produced from 
an oil or spirit 

(4) The use of a silencer for the exhaust in the case of gas 
engines, when applied to a road carriage. 

(5) The existence of a gearing which is only and solely suit- 
able for light traffic. 

(6) The use of a clutch in connection with light traffic. 

This list is sufficient without dealing with other points whcb 
have virtually no importance. In the majority of cases no 
distinction is drawn between the gas engine, oil engine, and 
benzene engine, since the word gas covers gas produced from 
any material suitable for the engine in question. But suppose 
a judge, who was not a technical man, was to hold a different 
view. Then his attention would be called to the existence of 
a list of patents dealing with engines which used gas pro- 
duced from coal gas, oil and benzene, all of which have ex- 
pired, so that no claim whatever could be made by any living 
man of rights connected with coal gas, oil, or benzene engines, 
of an exclusive character. Further, if a judge were to hold 
that a combination of an oil engine with a carriage was '* use- 
ful, novel and ingenious," he would again be confronted with 
several old patents, which have expired, in which this combi 
nation was claimed. The same remarks apply to the whole 



list of various possible claims, which I have enumerated above. 
Patents have been taken out more than 14. years ago for oil 
motor tricycles and bicycles, for electric ignition, for ignition 
tubes, for clutches, and as for gearing we all know that there 
cannot be an exclusive right, as various forms have been used 
in connection with road traffic since the early part of the cen- 
tury. It may be inferred from these remarks that no patent 
taken out in connection with motor traffic is valid, but tbis I 
do not say. Some special device for doing a particular work 
may be a valid patent, but it will not be a master patent, and 
therefore will not prevent any one else doing the same work by 
a modified device. To show you more clearly what I mean, I 
will analyze a de Dion and Bouton tricycle. I will not say 
that there may not be some parts in the tricycle which are 
patentable, but if these were unheld it would not prevent any- 
one else making a motor tricycle, leaving out the patented 
portion The motor itself, as far as I can see, has nothing 
novel about it. Its success depends on good manufacture. 
If there was any point in this motor upon which a valid patent 
could exist a motor could be made just as good leaving this 
point out The electric ignition has nothing particular about 
it to commend itself, although it is said that current is saved 
by the method adopted. It is an old laboratory device, 
namely, a tetanus spring set in motion by a rotating cam, 
which was ** common knowledge" when the patent was 
granted: but from an electrician's point of view there are far 
better ways of achieving the same result, supposing it to be 
held that the ignition device is a good subject for a patent, and 
these are open to all. 

To sum this up, an equally good tricycle can be made to do 
all which the one in question will do, without being subject to 
patents. The success of the tricycle in question is unquestion- 
ably due to excellence of manufacture, and not to any novel 
invention. I will not weary you by going through all the types 
of carriages, whether driven by steam, oil, compressed gas, 
compressed air, or electric energy, but I could prove with the 
greatest ease that the same remarks which I have made in re- 
gard to the tricycle hold equally good as regards other types, 
and consequently there is no such thing as a master patent 
for motor traffic, nor can any one claim a monopoly in this re- 
spect. At the present iuncture a few words of advice to exist- 
ing or intending manufacturers of motor carringes will no 
doubt be acceptable, when offered by one who stands in a com- 
pletely independent position. When a manufacturer is 
threatened with an action for infringement, if he desires to 
continue to manufacture and place upon the market the article 
complained of, there are the proverbial three courses open to 
him : 

(i) To knock under and make terms. 

(2) To continue to take no notice and risk an action. 

(3) To take steps to compel the patentees to start an action 
first, and oblige the threatening parties to prove their case. 

I strongly advise the latter course to be followed in every 
instance, and the method of procedure which I would recom- 
mend is the following : When a manufacturer has the slightest 
doubt as to his position, he should make < ne of ite articles 
stated to be an infringement and place it on the market, then 
give notice of the fact to the parties who claim the rights and 
demand a reply within seven days. The reply must definitely 
state the intention to commence an action for infringement, or 
some equivalent form of proceeding. If not, it is evident that 
the parties claiming do not.intend to face the courts. If the 
answer takes the form of a threat, and no further action is 
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taken, then the manufacturer should start an action on his 
own account to compel the [parties to go into court. It is a 
very simple matter to prove or disprove whether the device 
which has been made is an infringement or not. There is a 
general idea that an enormous expense attends these matters. 
This is quite unnecessary. There is no doubt a judge is very 
apt to look upon any mechanical device with a certain amount 
of awe. because he is not a technical man, and probably has 
admiration for w^hat he thinks is ingenious. The manufac- 
turer, therefore, should ask for a technical assessor to sit with 
the judge. A technical man is hardheaded and will probably 
see no particular virtue in a device which is commonplace 
and unworthy of a patent. The assessor has not to be paid 
for by the contending parties. If it is then decided that the 
device in question is not the same, nor a colorable imitation of 
the article claimed to have been infringed, or that the patent 
is not valid, then the manufacturer is free, acd may continu 
to manufacture without risk. If, on the other hand, the de 
cision is in the contrary sense, it is open to the manufacturer 
to make terms, or, which might prove the better course, to 
use a device outside the patent which would be more modern. 
This could only be done if the patent upheld were not a master 
patent, and such cannot exist in connection with motor traffic. 
In fact, any manufacturer, with ;f loo at his command, can 
thus protect himself against any individual or company, 
w»ho may have hundreds of thousands to threaten with. Quite 
recently a small company which was threatened by the Dun- 
lop Company brought an action against them for undue inter- 
ference and won their case. I trust that the above remarks, 
brief as they are, may assist in clearing away doubts and hesi- 
tation on the part of many intending manufacturers If the 
present clouds could be lifted, not only would the coming in- 
dustry show signs of life, but even those who now seek to ob- 
tain all the profit, must benefit with the crowd. The Self- 
Propelled Traffic Association, of which I have the honor to be 
President, effected good work last year in helping to 
obtain for the general public an equitable act for light 
motor traffic, and now it is equally desirous to secure for every 
English 22 an that which he so highly values — his freedom. 
This is a fitting occasion to pay a tribute to the memory 
of an able engineer and a leader of the motdr-traffic movement. 
Monsieur Levassor expired suddenly last month, leaving a gap 
which may never be filled again with such intelligence. As a 
man he was upright and honest ; as an engineer he was able 
and clear headed; as a manufacturer he was conscientious; 
and as a friend he was true. 

SUMMARY. 

I will now conclude by summing up in a few words what I 
have said in regard to motor traffic. 

For motor cycles, benzine motors probably have the advan- 
tage. 

In all other cases, steam promises to be the motive power 
when real work is called for, and where a return upon capital 
expenditure is required. 

Electric energy, if the necessary adjuncts exist, has a great 
field open in towns, as a luxury, where the question of upkeep 
IS not a vital item. 

Finally, the best existing motor the world has yet seen, for 
its power, method of fueling, suspension springs, and travel- 
ing long distances before recharging, is one which is likely to 
remain with us for many a long year to come, whatever may 
be the future development of inotor traffic. It is known and 
loved by all, young and old, under the name of the horse. 



From Cleveland to New York by Motor 

Carriage. 



Combining business with recreation, Alexander Win ton, 
President of the Winton Motor-Carriage Company, left Cleve- 
land, O., with a companion on a new single-seated motor-car- 
riage on the morning of July 28, and after a leisurely journey 
(two days including Sunday being used for resting), he 
reached New York City, Saturday, Aug 7, passing through 
Rochester, Syracuse, Utica aud Albany. 

The object of the trip was to test the motor in a long jour- 
ney over all kinds of roads, and from Mr. Winton' s account no 
greater test could have been given the machine, as, to use his 
own words, ** The roads were simply outrageous." Fully two 
weeks of rainy weather had preceded him on the journey, and 
in many places the mud and water was hub deep, and in some 
places the sand was equally as bad. Anyone familiar with the 
Catskill Mountain regions can appreciate the grades it was 
necessary to ascend, the roads there being very steep and 
and rocky, yet through it all the motor went without a hitch. 

Though on the road nine days the actual running time was 
78 hours and 43 minutes, and he is certain that owing to the 
innumerable grades and hills and the circuitous routes in 
quest of better roads, he traveled fully 800 miles The best 
day's run was 150 miles, though the object of the trip was not 
to see how quickly it could be made. Con.siderable time was 
lost at 'Albany by taking the west side of the river, but he 
transferred by ferry at Coxsackie, and had better roads from 
there into New^ York. The machine consumed on an average 
six gallons of gasolene a day, which would* be a little more 
than half a cent a mile for the trip. Much interest was shown 
by the people on the road and especially by those in the moun- 
tains who doubted his ability to climb the hills. The demon- 
stration, however, is regarded as complete, and Mr. Winton 
is entirely satisfied with the working of the new motor. 
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New Gas Engine of Wonderful 

Economy. 



From Munich, Germany, comes a report of a marvelous 
new gas engine invented by an engineer named Rudolph Die- 
sel, and capable of turning into energy 28 to 30 per cent, of the 
heat generated by combustion. The air is compressed to 45 
atmospheres, the gas is superheated and the petroleum in- 
jected into it. 

In this manner an engine of unheard-of economy of fuel is 
said to be produced. 

No less a person than Krupp, the great gun maker of Essen, 
is interested in the patents. 



I am much pleased with your paper and find it very useful. 

A. A. Barnhart. 
Montreal, Quebec. 

I take great pleasure in reading The Horseless Age and al- 
ways get the latest developments from it. 

W. F. BowE. 
Mkridkn, Conn. 
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ANTED.— Tbe HorseleMl A^e.— Num- 
bers 1, 2 and 3 of The Horsblkss Agb 
(November and December, 1895, and January, 1896) 
will be exchanged for later or current numbers at 
the sender's option. The Horsblkss Agb, 216 
William Street, N. Y. 

A SUCCESSFUL INVENTOR AND DESIGNKR 
'^ of Gas, Gasolene and Kerosene Motors, for 
stationary and road purposes, desires a situation in 
which he can ha^^e a moderate salary and an interest 
in his inventions. Address **OHIO,*' care The 
HoRSBLBSs Agb. 

r^AS and oil engine expert, with several years ex- 
^*^ perience in the motor carriage business, wants 
permanent position. Write for particulars and ad- 
dress '* Y. M.," care Thb Horsblbss Age. 

a 

A Splendid Opportunity. 

Mr. Joseph J. Kulag-e, of Kalage Place, C'^Uege, near 
Blair Avenues, St. Lonis, Mo., tbe inventor and patentee 
of the unique and interesting Motor Vehicle mentioned 
in The Horseless Agb. which vehicle in every vital point 
is believed to be superior to any style or type of horseless 
carriaijfe known, desires to build and nanuf acture his Vehicle 
at the earliest possible date, and being unable on account 
of his present engagements to devote his entire time to 
said enterprise, would in connection wi h a desirable 
party or parties organize a corporation with a capital stock 
of $25,000, and subscribe for $10,000 or $15,000 of said stock 
himself. The location of works in one of the Eastern 
States is considered preferable. 



U/ ANTED CAPITAL— To build and patent a new power 
Transmission for Motor Wagons. Will be g-ladly used 
by all motor wagon builders on royMlty; will give 40 per 
cent, of patent. WESLEY KOUNS, Salina, Kans. 

f^ ASOLBNE engines for motor carriages, cycles, 
J launches, etc. Light, compact, powerful, re- 
liable. Two actual horsepower, $135; three, $165; 
four, $225. Other sizes. Two old style 2 H. P. 
motors, $90 each ; guaranteed good. A. D. 
STEALEY, 1353 26th Avenue, Oakland, Cal. 



Deslsat and Bitlmatet Wanted for the Pollowlas Horselett Vehicles: 

One Bncloted Parcel Dellverj Wagon. One Biggzge and Espresh 
Wagon. One Pleasure Vehicle, aeatidff from ten X6 tweWe persons. 
Grades, 5, 7 and 12 per cent. The Roads for the Pleainre Vehicle will be 
the hardest for travel, being at times sandy, with mu and holes, and 
short pitches of a 12 per cent, gride. These Vehicles must contain the 
best material and be guaranteed for not less than twelve months. All 
snggestlons that will tend to make the best and most desirable Vehicles 
are askf^ for and will be received with thanks. Estimates for each 
Vehicle must be separate. 

R. M. DALE, 861 Eighth St San Diego, Cal. 



Q H. EDWARDS, 519 Carroll Avenue, Chicago, 
^^ • patentee of the Trussed Tractor, illustrated in 
the March number, wishes correspondence with parties 
who take an interest or manufacture the same. It is 
the result of several years of experiment on the farm. 
It does the work at one-eighth the cost of horses. 



FOR SAI,E.— Horseless Carriage, $600; cushion 
tires, gasolene motor. OWEN BROS. , 472 E. 
Prospect Street, Cleveland, O. 

\17 ANTED.— To buy Horseless Carriage; send 
•" photo or cut of same; state motive power, 
speed of carriage and where it can be seen. 
Address '*J. M.," Post-office Box 95, Hamilton, 
Ontario. 



BOOK DEPARTHENT. 

The foUowiDg valuable books on gas engines and kindred sub- 
jects will be sent to any address in the United States or Canada on 
receipt of the published price. For foreign countries in the postal 
union extra postage will be charged as specified in each case. 

A Practical Treatise on the Otto CycU Gas Engine, By William 
Noms, M. I. M. E. 

Price «3.oo 

Foreign 3.35 

A Practical Ilandbrok on the Care and Manazenunt of Gas En- 
Fines. By G. Lieckfeld, C. E. Translated by George Richmond, 
M. E. with instructions for running oil engines. Just issued, and 
having an extensive sale. 

Price $1.00 

Foreign countries 1.05 

The Gas Engine, History and practical working. By Dugald 
Clerk. With 100 illustrations. New edition. lamo., cloth. 

Price $4.00 

Foreign countries 4.25 

Auto-Cars, Cars^ Tramcars and Sfiall Cars. By D. Farman. 
Translated trom the French by L. SerrailUer. Preface by Baron 
de L. de Nyevelt. 358 pages, 113 illustrations, ismo., cloth. 
Price $2.00 

A Text Booh on Ga^, Oil and Air Engines: or Internal C^mbus- 
tion Motors ^Vithout Boiler.— By Bryan Don kin, 8vo., cloth. New 
and revised edition just issued. 

Price $7-So 

Gas, Gasolene and Oil Engines, — Bv Gardner D. Hiscox, M. E. 
ireating principally on Amencan makes of these engines. Fully 
illtistratea. 

Price 2. o 

Foreign countnes a. 75 

IN PREPARATION. 

El mcntary Treatise on the Gas Engine. — By Prof. Atkinson, o- 
the School of Technology, Glasgow, Scotland. 
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The ••Heavy Motor" Competition. 

The world has heard a great deal of the pleasure 
side of the motor vehicle but very little of the busi- 
ness side of the question, which is by far the most 
important of the two. The recent **heavy motor" 
contest in France^must therefore be regarded as 
marking an era in the new industry, for it was the 
first of its kind, and was managed as successfully 
as all the past competitions in which the Automobile 
Club has had the directing hand. The number of 
competitors was sufficient, and the routes chosen 
difficult enough to give conclusive data as to the 
practicability of motor vehicles for the transporta- 
tion of heavy loads of both passengers and merchan- 
dise over common roads. As might have been ex- 
pected the steam vehicles showed their superiority 
over the petroleum in their greater reserve power 



for hill climbing and hauling loads exceeding one 
ton in weight. They ascended the hills at about 
the same speed they were permitted to take on the 
level. To counterbalance this is the extra attend- 
ance required for stoking and caring for the boiler, 
and the necessity of more frequent stops to replen- 
ish fuel and water. In consumption of fuel, though 
the advantage rests with the petroleum motors, the 
De Dion steam omnibus made a remarkable show- 
ing in this respect when its large horse power is 
borne in mind. 

The light petroleum omnibus of the Panhard Co. 
was highly commended, its chief weakness as com- 
pared with steam being its inability to master the 
steep hills at abetter pace than three miles an hour. 
In no instance, however, did it fail to reach the top 
unaided, and in cleanliness and economy of fuel 
and management it was certainly ahead of the steam 
omnibuses. Only one expert man was necessary 
for its management, while two men, an engineer 
and a driver, were kept busy in handling each 
steam vehicle. In very hilly districts the petroleum 
motor would be outclassed by the steam engine. 

Several of the steam vehicles had too little reserve 
power to accomplish some of the steepest grades. 
In fact, it is demonstrated by this trial that a pres- 
sure of over 200 pounds must be available at all 
times to meet emergencies. 

Altogether the trials were so satisfactory that a 
great impetus has been given to the demand for this 
class of vehicles in France, and the competition is 
to be repeated annually over the same course and 
imder the same conditions. 
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The 5peed Craze in France. 



The speed craze is on in France. Ever faster and 
faster are the motors running. In the Paris-Trou- 
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ville race, the remarkable average of 29 miles an 
hour was made by the winning vehicle, and even in 
their daily driving the **chauffeurs" are becoming 
more reckless in their pace. Fortunately accidents 
have thus far been few, but such immunity cannot 
be looked for long if the craze is further encouraged. 
The serious, if not fatal, accident that befell one of 
the contestants in the Paris-Trouville is a timely 
warning of the dangers attending the sport. 

Sufficient proof of the speed and staying powers 
of the motor vehicle has already been furnished. 
Road races from this time on can only endanger life 
and set a bad example for the ordinary user of 
motor vehicles. If, as seems probable, races will 
still be demanded by the public, let them be held on 
race tracks, built for the purpose, where the only 
lives in jeopardy will be those of the contestants, 
who voluntarily assume the risk. 
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From Paris to 5t. Petersburg. 



The Automobile Club is surpassing itself. Hav- 
ing brought France under the sway of the motor, it 
is looking about for new worlds to conquer. A 
herculean race is on the tapis for next year — no less 
a tour de force than a run from Paris to St. Peters- 
burg, a distance of nearly 2,000 miles. 

The route proposed is through Mauberge, Namur, 
Liege, Aix-la-Chapelle, Cologne, Hanover, Magde- 
burg, Berlin, Sonnenburg, Posen, Warsaw, and 
thence up to St. Petersburg. The detail connected 
with the preparation of such a race would be enor- 
mous. The consent of all the officials of the different 
countries and towns traversed would have to be ob- 
tained, and arrangements made for the safety of 
both racers and residents. Depots for supplies and 
refreshments would have to be provided at frequent 
intervals, as well as storage places for the vehicles 
at night. Owing to the bewildering variety of the 
road laws of the villages on the route, considerable 
delay and difficulty would be met in simply securing 
permits to pass through their confines. In Russia 
the roads are reported very bad, so that the time 
made could not compare favorably with that already 
recorded in the French races. But as a demonstra- 
tion to the other European nations, of the universal 
powers of the motor carriage, the contest ought to 
be a success, and certainly will be, if the Automo- 
bile Club decide to hold it. 

"Hear ye not the hum of mighty workings? 
Listen awhile ye nations, and be dumb." 



The riotocyclomania. 

Prior to the Paris-Marseilles race the French 
hardly regarded the motor tricycle seriously. The 
three-wheeled machines, it will be remembered, 
acquitted themselves rather badly in the Paris-Bor- 
deaux race of the previous year, and were conse- 
quently looked upon as mere toys. But the remark- 
able performance of the De Dion tricycles in the 
Paris-Marseilles race opened the eyes of the skeptics 
to the possibilities of these little machines, and now 
they are quite the rage among the cyclists and 
boulevardiers of Paris. The popular way of spend- 
ing a vacation among the smart set is to take a tour 
on a motor tricycle through the provinces, or even 
across the border into Germany or Italy. The 
sensations of coasting or spinning along a smooth 
stretch, so mounted, are said to be quite unlike any- 
thing previously experienced in the line of locomo- 
tion. So great is the furore becoming that the fac- 
tories are doubling capacity in the vain effort to 
keep up with the demand, and the press has humor- 
ously dubbed the new fad the motocyclomania. 

Indications are not wanting in our news columns 
to show that this most fascinating malady, as it is 
termed by a French contemporary, has already 
seized its first victims on this side of the Atlantic. 
May it spread rapidly and become incurable ! 



The Other Side of the Case. 



Said a leading metropolitan newspaper recently 
apropos of the burning of the central power house 
at Washington, D. C: 

**The destruction of the power house which sup- 
plied the cable roads at Washington gives the horse 
a great ^opportunity to smile at those who were so 
certain that we are bearing down on the horseless 
age. If it were not for the horse the Washington 
people would be walking the streets to-day." 

Promoters of the motor vehicle take quite a differ- 
ent view of the situation. They are thinking what an 
excellent opportunity it would-be to introduce a 
line of motor stages in the capital city. The mana- 
gers of the railroad are doubtless thinking the same 
thing, while they are compelled to go back tempora- 
rily to the old horse motor with all its inconven- 
ience and expense. 
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The London Cab Fatality. 

The other day one of the electric cabs in London 
caused the death of a schoolboy, who ** tagged be- 
hind" the vehicle and was caught by the chain and 



THE HORSELESS AGE. 



drawn into the gearing. When the cab was stopped 
the poor little fellow was dead. The coroner's jury 
returned a verdict of accidental death, but the ques- 
tion is pertinent whether the company was not in a 
degree culpable in using exposed gearing in 
crowded thoroughfares. As a protection from mois- 
ture and dust alone, and apart from the considera- 
tion of safety, a covering seems desirable. 



The New Beeston Cycle Co., Limited, of Coven- 
try, England, which was organized about a year 
ago to manufacture bicycles and De Dion motor 
tricycles, is undergoing reconstruction, namely, a 
separation of the bicycle and motor businesses and 
a reduction of the capital stock, which was nomin- 
ally ^1,000,000 and actually ^574,000. Two com- 
panies are the result, one a cycle company, with a 
capital of ;^ioo,ooo, and the other a motor com- 
pany, with a capital of ^110,000. 



The shareholders of the Great Horseless Carriage 
Co. are becoming dissatisfied with the present 
status of the company and are combining to better 
their prospects, if possible. The capital of the con- 
cern was ^620,000 in ;^io shares, which are now 
worth a few shillings only. It is claimed that the 
British Motor Syndicate and the Daimler Motor 
Company have the advantage of the Horseless Car- 
riage Company in the arrangements established be- 
tween them by the promotors. 



>►—•- 



Mexico furnishes her first motor vehicle in this 
issue of The Horseless Age, and a very pleasing one 
it is in general appearance. We congratulate our 
Southern neighbors on the progressiveness they 
show, and hope the time is not far distant when the 
boulevards and plazas of the imperial city will be 
enlivened by motor vehicles as they are now by 
cycles. 



• <^» ■ 



The very latest monstrosity of the word coiners is 
**motocycle-delivery wagon.** Could anything be 
worse than this? One would think that having now 
reached the very reductio ad absurdum of clumsy 
expression, the inventors of language would see 
the error of their ways and adopt the common sense 
motor terminology now generally used in this 
country. 

That Chicago Electric Cab Company. 

It has been reported that an electric cab company was in 
course of formation at Chicago, 111., and that Samuel Insull, 
of the Chicago Edison Co., was its president.. 

In reply to a letter of inquiry Mr. Insull denies all knowl- 
edge of any such company. 



The Overman ilotor Carriage. 



When an idea has thoroughly taken possession of the hu- 
man mind and a want is keenly felt there is always genius 
forthcoming to satisfy this universal want. 

No one now doubts that the horseless carriage is both a ne- 
cessity and a certainty, but that there are various approaches 
to the idea has already been demonstrated in the many crude 
efforts to put upon the market in one form or another a four- 
wheeled vehicle propelled by steam, oil or electricity. 

The first form which an invention of this kind takes is not 
always — in fact, not usually — the one with the most perma- 
nent qualities;. 

While others have been heralding abroad their discoveries, 
in the field of motor carriage building, A. H. Overman of bi- 
cycle fame, with his corps ot expert mechanics and skilled in- 
ventors, has been quietly working brain and hand, observing, 
experimenting, recording, testing, etc., with the result that a 
motor carriage is now added to the long list of mechanical tri- 
umphs brought out by the Overman Wheel Company, Chico- 
pee Falls, Mass. 

The Overman Motor Carriage is new, original, and quite 
unlike any other yet produced. The company claims it has 
solved completely the difficult problems involved in the use of 
hydro-carbon oils, ponderous machinery, complicated me- 
chanism, great cost of production, and great expense of 
operating. 

Medium weight, medium cost, high speed, and economic 
use of power have all been attained in the Overman carnage. 

This carriage is propelled by a hydro-carbon engine, gen- 
erating four horse-power without odor, and at a cost of less 
than one-half cent per mile. It is geared to a speed of thirty 
miles per hour. 
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The 5intz Motor Carriage. 



Among the entries for the Chicago race, November, 1895, 
was the Sintz Gas Engine Co., Grand Rapids, Mich., who, 
however, failed to finish their carriage in time to compete. 
They have been at work upon the problem ever since and have 
recently completed a carriage which they say surpasses their 
most sanguine expectations. Manager Winter writes: 

"We have yet a hill to find that we cannot climb or a street 
so crowded that we cannot traverse it." 

Full particulars of this vehicle will be given in our next 
issue. 



riotor Lawn Mowers. 



The Coldwell Lawn Mower Co., Newburgh, N. Y., who are 
the largest manufacturers of horse lawn mowers in the coun- 
try, have fitted a four horse power Riotte gasolene motor to 
one of their machines with most satisfactory results. The 
machine cuts a 40 inch swath and mounts inclines with ease. 
The Coldwell Co. will make a tew necessary changes in their 
mowers and then put on the market a line of motor lawn 
mowers, which will cut grass much faster than a horse, and 
without injury to the lawn. 
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First notor Carriage Built in Mexico. 

Mobler & DeGrcH, Mexico City, Mexico, dealers in bicycles 
and mactainery, have been Bstooisbiiig the denizens of that 
municipality by scudding thrdu){b tbe streets lately in a very 
handsome motor buggy of their own manufacture. 

The motor, which is placed in a framework above the rear 
axle, is of the gasolene order and develops three H, P., driving 
the vehicle at a ^peed of 20 miles an hour on a level road. 

Power is transmitted by a friction disk to a shaft having a 
small pinion at its end. This pinion engages with a large 
pinion fixed to tbe rear axle. 

To set the vehicle in motion a lever in the iMttom of tbe 
carriage is pressed, and a foot brake Is also used in emergen- 

Speed and steering are controlled by the one lever. 

Mohler & UeGress are said to have been the first firm to 
manufacture a bicycle in Mexico, and in thus anticipating tbe 
demand for motor carriages they are but true to their record. 

They have taken out patents on the principal features in- 



volved and expect to manufacture the vehicle somewhere ii 
the United States. 

Several French motor carriages had previously been seet 
in the Mexican capital. 



Several Bastera fair managers are giving their patrons a 
glimpse at tbe motor vehicle this fall. Such an attraction has 
pioved a drawing card wherever advertised and has very per- 
ceptibly increased the gate receipts. Several Duryea wagons 
have appeared in these events, in some cases being the only 
entries. The Duryea Motor Wagon Co. wish to say that these 
wagons are entered by private parties and that they have no 
racing wagons in use at piesent. All wagons heretofore aent 
out are geared for actual road service and while they are much 
faster than the legal limits in most places, they are not racers 
by any means. It is not difficult tu drive a properly built 
wagon a mile in two minutes, but buyers have not found use 
for such speeds in actual road service, which is the final cri- 
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FOREIGN NOTES. 



MINOR ilENTION. 
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De Dion & Bouton are about to put on the market a motor 
bicycle. 

The Daimler Motor Co. claim tneir carriages may now be 
run a distance of 50 or 60 miles without replenishing the 
cooling water. 

Minnie Palmer, the popular American actress, now playing 
in England, has purchased a Daimler motor carriage, m which 
she will travel through the country. 

Mr. Barsaleaux will use common bearings and ordinary 
^res, as he calculates that it is cheaper for a poor man to use 

little extra oil every day than to indulge luxuries. 

Several motor livery companies have lately been organized 
in Paris. The vehicles are sent out in charge of skilled 
motormen when customers are incompetent to handle them. , 

Frederick R. Simms and other motor enthusiasts of Lon 
don have decided to organize the Automobile Club of Great 
Britain, to succeed the Motor Car Club as an exponent and 
defender of the new industry. 

The Irish Cycle and Motor Co., of Dublin, Ireland, which 
was organizing to manufactuie motor vehicles under the 
Pennington patents, has been wound up and the money re- 
turned to the subscribers, less pro rata expenses so far incurred. 

2rnest M.Bowden, 9 Fopstone Road, Earl's Court, London, 
SW.,has invented a new mechanical movement for trans- 
mitting power along slack wires without the uSe of pulleys, 
angle levers or ball joints. He believes it will be found 
available in motor vehicles for operating brakes and making 
other connections. 

The Paris Omnibus Co. see no way of providing for the 
crush of business which is sure to attend the International 
Exhibition of 1900 but by the substitution of mechanical fo^ 
horse power. As a result of the recent heavy vehicle trials 
they have ordered a number of steam omnibuses, which will 
be put in service at once. 

The French bicycle manufacturers have decided not to hold 
a cycle show the coming winter. The way is left open for the 
motor vehicle manufacturers to organize an exhibition of their 
own, which they will no doubt do. Baron Zuylen de Nyevelt, 
President of the Automobile Club, is now trying to get the 
concensus of opinion of the manufacturers on this point. 

L'Electrique (Societe Anonyme), Brussels, Belgium, has 
recently turned out a two-seated electric carriage of very nea t 
appearance. The battery, which is placed under the seats* 
consists of 48 cells, the plates being of the Plante type. The 
total weight of the battery is 950 pounds, and it is charged 
by a current of 25 amperes at no volts, the time occupied 
being about three and one-half hours. The capacity is 
about 86 ampere hours at a discharge of 18 amperes. The 
current actuates a series-wound motor, which runs at 1,750 
revs, and weighs 275 pounds. At each end of the armature 
spindle is a pinion which, by means of a chain, transmits mo- 
tion to the rear wheels. The ordinary differential gearing is 
being mterposed. The total weight of the carriage is 2,420 
pounds, and it is claimed that it can be driven, at the rate of 
10 miles, a distance of between 40 and 50 miles without re- 
charging. 



The Pope Mfg. Company are making steel rims foi motor 
carriage wheels up to 3 inches diameter. 

J. R. Tinkham, President of the Tinkham Cycle Co., West 
Fifty-ninth Street, New York, is in Europe looking up motor 
interests. 

It is reported that a company is being organized at Dayton. 
0., to manufacture electric vehicles under patents owned by 
Chicago parties. 

John Wanamaker, the dry goods merchant of Philadelphia 
and New York, is offering for sale motor tricycles of the De 
Dion & Bouton make at $600 apiece. 

^ The Haynes & Apperson Co. , Kokomo, Ind. , are reorgan- 
izing with increased capital. Their latest machine is a two- 
passenger vehicle designed for high speeds. 

The Olds Motor Vehicle Co., capital stock $so,ooo, has been 
organized at Lansing, Mich., to manufacture the Olds motor 
carriages, previously described in our columns. 

Robert Aldrich, a well-known mechanic of Worcester, 
Mass., is constructing a motor carriage which weighs com- 
plete about 475 pounds. He has orders for several of them. 

The pneumatic hub as a substitute for the pneumatic tire is 
now being brought to the fore. It is said that Gen. Miles has 
ordered ten bicycles with hubs of this kind built for military 
use. 

W. W. Stall, president of the Boston Wood Rim Co. , Bed- 
ford, Mass. , returned from Europe recently, bringing with him 
a BoUee tricycle, which has since been seen frequently about 
his summer residence near Holyoke, Mass. 

J. Friedenstein, manager of the American Cycle Fittings 
Co., 320 Broadway, New York, has imported a Clemen t-De 
Dion tricycle, and announces that he will appoint an agency 
here for the sale and ultimate manufacture of them. 

Dr. R. V. Pierce of Buffalo. N. Y. , son of the founder of the 
"Golden Medical Discovery,** has purchased an electric car- 
riage of the Pope Company. Messrs. Maxim and Parker of 
the motor carriage department accompanied the vehicle to 
its destination in order to initiate the purchaser. 

A. D. Stealey, 1353 Twenty-sixth Avenue, Oakland, Cal., 
is shortening the overall length of his motors and putting all 
the valve rigging on one side, reducing the length about six 
inches. His new style 4 brake, horse-power, single cylinder 
vehicle motor measures 30 inches long, 13 wide and weighs 
about 200 pounds. 

J. B. West, Rochester, N. Y., of tire-setier fame, has abou 
perfected the motor carriage illustrated in the first issue of 
The Horseless Age, and will soon commence the manufac- 
ture of "vapor" motors for road vehicles of all kinds. The 
new carriage weighs 1,500 pounds, and is to be seen almost 
daily in the streets of Rochester. 

Elmer E. Vance, the well-known playwright and manager, 
is now exhibiting through the Middle States a play called 
"Patent Applied For," in which a motor vehicle is introduced 
on the stage and in the streets of the cities visited. The vehi- 
cle is a Bollee tricycle of the usual pattern, Mr. Vance having 
made only slight changes to adapt it to his purpose. One 
requirement was that it should turn in an 18 foot circle. 
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The Balzer ilotor Carriage. 



run the vehicle about over the none too good roads of the an 
nexed district, and states that he has climt)ed grades of one in 



One of the neatest motor vehicles yet produced has just 
been completed by Stephen M. Balzer, 370 Gerard Avenue, 
New York City. 

The vehicle is of the bicycle pattern and has a seating 
capacity of four dos-a-dos, if the rear seat is lowered and a 
cushion added. When not in use this rear seat can be folded 
up to form an artistic back. 

The front wheels are 24 inches in diameter and the hind 
wheels 30 inches. The gauge of the front is 26 inches; of the 
rear 32. Tangent wire spokes, heavy wood rims and 2>^-inch 
Palmer pneumatics are employed. The hubs are 4 inches in 
length and the axles i inch in diameter. 

The weight of the entire carriage is 345 pounds, but as 125 
pounds of oak has been used in the body, Mr. Balzer thinks 
he can reduce this weight considerably by the substitution of 
basswood. 

The motor is a 4-hp three-cylinder gasolene engine of the 
Otto type, running at 400 turns. Owing to the number of 
cylinders the inventor claims to get 300 explosions m 200 
turns, leaving only one-sixth of a turn dead. One cam oper* 
ates all the cylinders, which revolve with the fly wheel, reduc- 
ing the necessary weight of the latter to 30 pounds. There is 
but one crank pin for the three cylinders, and the wear can 
readily be taken up by two jam screws from each side. 

The weight of the motor including the fly wheel and main 
shaft gearing is 100 pounds. 

The motor shaft is i>^ inches. The inventor claims that the 
motor is virtually noiseless m its operation, and that the rota- 
tion of the cylinders almost entirely subdues vibration. 

Four oil cups are provided, one for the t)earings and one for 
each cylinder. When in u.se the machine should be oiled once 
a day. Owing to the rotation of the cylinders the oil is forced 
up into the very end of the cylinder, a part which is difficult 
of lubrication in many gasolene engines. 

In winter no water jackets are required, but in summer it is 
found desirable to use them, the amount of water needed 
being two gallons. The cylinders are of gun metal, 3x4 
inches, and the cylinder heads and water jackets are cast in 
one piece, the cylinders being sciewed into place. 

The gasolene tank in front holds enough liquid for 20 hours. 

Ignition is electric, a light dry battery made by Vitalis 
Himmer, a New York electrician, furnishing the current. 
Speed is regulated by phosphor bronze gears on the moto- 
shaft, giving 3, 6 and 12 miles an hour. Other gears can be 
added if needed 

On the hind axle is the ordinary differential gear. The 
gears are always in mesh, and when the speed lever is pressed 
forward a little the 3 mile speeil engages, a little more pressure 
throw s in the 6 mile speed, still more the 12 mile, while pres- 
sure beyond this applies the brake. 

Steering is accomplished through pivoted wheels, the lever 
being attached at either the right or left hand side of the dash, 
as desired. Convenient to the steering band is a bicycle 
alarm bell. 

The motor is started by a crank at the end of the shaft. 

All the joints in the frame are flush and are made with cap 
nuts, securing a perfectly smooth surface . Below the edge of 
the seat is a switch which stops the motor. 

This is the third three-cylinder carriage motor which Mr. 
Balzer has built, and with this he is well satisfied. He has 



six. 



It is the inventor's intention to organize a company to put 
his vehicle on the market. 

It will be sold at a moderate price and 100 machines 
will be ready for delivery in May. 
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Electric Delivery Wagons in Chicago. 



The American Electric Vehicle Co., of Chicago, 111., have 
recently built two electric delivery wagons for the firm of 
Charles A. Stevens & Bros., a silk house of the same city. 

C. E. Corrigan, the manager of the company, states that the 
batteries are 75 per cent, lighter than any other in use, yet 
have a greater mileage capacity, and that as they occupy but 
little space, they can be so placed as not to injure the appear- 
ance of even a pleasure vehicle. 

The electrical equipment consists of 44 Crowdus storage 
batteries, of the heterogeneous type, of 100 ampere hours' 
capacity each, and weighing 13 pounds each. This is claimed 
to be from 60 to 75 per cent, less weight, for the same output, 
than any other storage battery. 

These batteries are also a raaical departure from old forms 
n that they are the first to have a practically flexible, lead, 
suppotting grid. They connect with a three and one-half 
horse-power motor ol the company's design and manufacture, 
an iron clad and water-proof structure, of the four-pole pat- 
tern. 

The charging of the batteries is said to be a very simple 
matter, easily managed by any purchaser possessing no tech- 
nical knowledge. The apparatus consists of an automatic sta- 
tionary rheostat which is equipped with meters indicating the 
proper volume of current and the number of amperes stored 
in the vehicle batteries. These have an apparatus which au- 
tomatically disconnects them from the charging circuit, when 
fully charged. The plugs of the connections, and the binding 
pOSts of the batteries, and the rheostat are correspondingly 
marked, positive (t) and negative ( — ), so that the veriest tyro 
cannot err in placing them. With a turn of a small lever at 
his left hand he easily guides it exactly where he wishe<> it to 
go. A smaller lever at the seat reverses the course of the car- 
iage, and, when removed, virtually ties up the vehicle. 

The wheels bear on frictionless ball-bearing axles and have 
three-inch pneumatic tires. One of the wheels carries an 
odometer, and, according to Mr. Corrigan's statement, this 
has proved that as great a distance as 64 miles has, under 
favorable circumstances, been run with one charging of the 
batteries. 

The batteries afford exceptional opportunities for furnishing 
beautiful, illuminated wagon signs, an attraction which expert 
advertisers will quickly appreciate. 

Stevens & Bros, are said to have ordered four more wagons 
of the same style. 
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Joseph Barsaleaux's ilotor Horse. 



After three years of coostaat experiment Joseph BarsAleauz, 
a blacksmith of Sandy Hill, N. Y., has invented a motor hone 
that is qnite a curiosity. The horse does not move on legs, 
bat on a single wheel about two feet in diameter. This wheel 
is attached to snafts, just as the live horse is. Over the mech- 
anism constructed on an oblong support covering the top 
of the wheel is the frame of a horse. The reins are attached 
to the mouth of the horse, and when pulled cause the animal to 
turn in whatever direction the driver may desire. 

Mr. Barsaleaux has attached his invention to a two- wheeled 
roadcart, with the thills attached to the sides of the horse, and 
has operated it with complete success. The single front wheel 
is 27 inches in diameter and has a tire 4 inches wide. On this 
wheel is motmted an American gasolene motor. There are 
three sprocket chains employed, two running horizontally, 
while the third operates perpendicularly, running over a 13- 
inch sprocket attached to the front wheel and a 4-inch sprocket 
fastened to a shaft directly over it. 

Six gear wheels operated by one shaft regulate the speed of 
the machine. At present Mr. Barsaleaux can run his machine 
two, four or six miles an hour, as he may desire, and expects 
to run the vehicle backward without reversing the engine. 
' At present the machine weighs 550 pounds. Eventually the 
weight will be reduced to about 350 pounds. The dummy 
horse that will cover the machinery on the front wheel will 
resemble the horses displayed in carriage factory warerooms. 

The motor employed by Mr. Barsaleaux in his experiments 
is a No. I American motor, which gives him speeds of 2, 4 and 
6 miles an hour on a country road. He will substitute a larger 
motor of the same make. 
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To riake the Duryea Wagons in 

Canada. 



Preparations are on foot to make the Duryea motor wagon 
in Canada, and application has been made for a charter for a 



company to be known as the Duryea Motor Co., of Toronto. 
The nominal capital is $250,000, and the provisional directors 
are: S. F. McKinnon, George W. Yarker, Samuel Rogers, 
Timothy Eaton, and H. E. Ficken, all but the last named 
residents of Toronto. The company have approached the 
town of Thorold as to a bonus for locating the factory there. 
The conditions are that $25,000 of the capital shall be paid in 
before the by-law is submitted, and $70,000 within 270 days 
thereafter. The town is asked to give a cash bonus of $20,000, 
for which it will take a lien on the property to that amount. 
The works are to remain in the town for twenty years, but 
nothing is said as to the number of hands that will be em- 
ployed. The Mayor is authorized to call a meeting to take 
action, but meanwhile, some of those interested in the com- 
pany are in favor ot locating in Toronto, if the city will allow 
exemptions. 
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The Altham Motor Carriages. 



The Altham International Motor Co., Boston, Mass., re- 
cently made a test of their new motor carriage at Fall River, 
Mass., where the inventor, George J. Altham, resides. 

The new vehicle, which is purely experimental, weighs about 
z,2oo pounds and is propelled by a six horse-power horizontal 
kerosene motor, having two balanced cylinders. 

Carbureters are employed, which can be heated to the neces- 
sary temperature for firing the charge in about five minutes. 

Power is transmitted by gears, but this part of the mechan- 
ism is not yet perfected to the inventor's satisfaction. 

The front wheels are pivoted at the hubs and all the move- 
ments of the vehicle are controlled by one horizontal lever in 
the ordinary way. 
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The C. H. Black Manfacturing Co., carriage builders, of 
Indianapolis, Ind., are exhibiting a motor-carriage of their 
manufacture, which, is quite pleasing They are organizing 
a company to build these and also delivery wagons for light 
uses. 




MOTOR HORSK. JOSEPH BARSALEAUX, SAMDT HILL, N. Y. 
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Electric Broughams for Winter Use. 

The Electric Vehicle Co., who are now operating the elec- 
tric hansoms in New York City, have constructed a number 
of broughams for winter use. The bodies are similar in size, 
width and construction to those of the regular broughams. 
The only exception is the size and style of boot, which being 
made to suit the space required for the storage batteries, is 
longer and wider, and of entirely different shape from an or- 
dinary brougham. The wheels are the same as those of the 
hansoms. The shape and position of the springs differ from 
those on the hansoms. The tires are over one-half inch 
thick and three inches in diameter, and very hard, but, when 
in contact with the road, flatten considerably from the weight. 
The painting and trimming are similar in both vehicles. 
The colors are the same, and both are trimmed with green cloth. 
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riotor Carriages at Fairs, 



Wm. M. Ashley ft Son, Springfield, Mass.. who make a busi- 
ness of exhibiting motor carriages at agricultural fairs, have 
had a busy September this year, having filled the following 
dates: Massachusetts State Grange fair, Worcester, Mass., 
three carriages, September i and 2 ; Rhode Island State fair. 
Providence, R. I., three cairiages, five days; Berkshire Agri- 
cultural Society, Pittsfield, Mass., two carriages, September 
14, 15, 16; Grange fair, Danielson, Conn., one carriage, Sep- 
tember 15 and 16. They are not governed by racing rules, 
but are showing as a special attraction, giving, where two or 
more carriages are shown, an exhibition race of five miles on 
the track. 
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Heavy Motor Vehicle Trials In France. 



The most important event of the month of August in Europe 
was the competition for heavy vehicles, held at Versailles, 
near Paris, from August 5 to 11. As all the trials previously 
held had been organized with a view to speed merely the 
Automobile Club very naturally thought the time had come 
for a trial in which speed should cut no figure whatever, but 
the practical points of general serviceability and economy 
alone should be considered, and vehicles of the heavier type, 
adapted to delivery or public passenger service, alone be ad- 
mitted. 

In order to make the test as thorough as possible the trials 
were extended over several days and roads were selected 
offering every variety of incline and impediment that might 
be met with in practice. Count Chasseloup Laubat, to whom 
the choice of routes had been referred, settled upon three lead- 
ing out of Versailles. Each vehicle was obliged to cover these 
routes twice and thus establish a fair average performance. 

Representatives of the Automobile Club called "commis- 
saires" accompanied the vehicles to see that the provisions of 
the trial were complied with and to take notes of all matters of 
scientific interest. 

When the hour for the competition arrived ten vehicles had 
put in an appearance: A De Dietrich truck, carrying three 
passengers and about 2,800 pounds of iron; a Scotte steam 
tractor, hauling a wagon loaded with over 9,000 pounds of mer- 



chandise ; a Weidknecht omnibus, carrying thirteen passengers 
and 2,200 pounds of iron ; a wagonette entered by the Maison 
Parisicnne, carrying six persons and 900 pounds of merchan- 
dise ; a De Dion & Bouton tractor, hauling a wagon contain- 
ing 33 passengers and 300 pounds of baggage; an omnibus of 
the same firm, seating 16 persons besides the driver and stoker ; 
a Scotte omnibus, carrying six persons, two drivers and 1,500 
pounds of dead weight ; a tractor of the same make, carrying 
13 passengers and 650 pounds of baggage in the forward cr 
di awing vehicle, 8 persons and 2,000 pounds in the rear 
wagon ; a Panhard omnibus seating 10 passengers, a motor- 
man and over three tons of dead weight. 

The first route was 25.6 miles in length, of which seven 
miles was paved. The second was 28.5 miles long (3.5 miles 
paved), and the third 41 miles, 6.6 miles being paved. Some 
of the grades encountered on these routes were nearly 15 per 
cent. No prizes were offered and no racing was allowed. 

The commissaires were required to give particular attention 
to the following points: 

GENERAL OBSERVATIONS. 

Completeness of combustion and smell of exhaust. 

Noise of exhaust. 

Visibility of exhaust (particularly in the case of steam). 

Vibration. 

Ease of suspension. 

Noise made by the vehicle while running. 

Dust or dirt arising from fuel, lubricants, etc. 

Construction of the motor and freedom from parts liable to 
get out of order. 

Facility of steering. 

Change of speed, whether easily accomplished or not. 

Inability to start on inclines. 

Necessity or otherwise of going backward in order to ob 
ain momentum for overcoming an obstacle. 

Necessity or otherwise of lightening the vehicle when start - 
ing. 

Weakness of brakes (stopping-place passed in going down 
hill). 

Necessity to supplement the brakes by "scotching** the 
wheels, etc., when stopped going uphill. 

Failure of brakes or faulty release. 

Defective lubrication (necessity to stop to oil engine, axles, 
or any part). 

Capacity of bunkers and feed-tanks (fuel or water expended 
en route). 

Loosening of any part. 

Heating of any part. 

Breakage of any part. 

Damage to tires. 

STEAM-PROPELLED VEHICLES. 

Leakage of steam, or water in any part. 

Action of feed-pump. 

Insufficient evaporative power (necessity to wait for the 
pressure to rise before being able to start or to mount hills). 

Formation of "clinkers" (necessity to break up the fire 
often or to draw out cinders, etc.). 

OIL-PROPELLED VEHICLES. 

Efficiency of ingition. 

Regularity of explosions and feed. 

Degrees of smoothness with which gears arc changed. 

Circulation of cooling- water. 

Leakage of oil tanks or pipes. 
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On page 12 is given a tabular statement of the performances 
of the various vehicles during the trials. 

The vehicles were dispatched at intervals of 15 minutes, the 
first to start being the Scotte omnibus and tractors, which 
^ made a very satisfactory run, showing that they were easily 
managed on grades, and could maintain fair average speed on 
the steepest hills. In fact the hills were surmounted at nearly 
the same speed as was taken on the level stretches. Stops 
ot two or three minutes were made to take in coke and water 
and allow the passengers to seek refreshment. The speed 
varied from 7 to 10 miles an hour, the steam pressure running 
from 90 to 180 pounds. It was found necessary, occasionally, 
on the steepest descents to open the gravel pipes in front of 
the driving wheels to prevent slipping. The drive chains had 
to be tightened in several instances, involving a loss of con- 
siderable time, and in one case only the engine got out of 
order. 

The Scotte wagons are propelled by two cylinder vertical 
engines of compact design, making 40 revolutions. The noise 
of the exhaust is said to be scarcely noticeable nor is it visible 
ordinarily. 

The Scotte wagons are now in operation for public service 
in the neighborhood of Paris and in other parts of France, 
with very excellent results, so that the company who manu- 
facture them — ^the Societe des Chandieres et Voitures a Vapeur 
—have many orders on hand. 

M. Weidknecht, ro Boulevard Macdonald, Pans, had fitted 
a steam tractor to one of the regular omnibuses of the Paiis 
company, believing that the present rolling stock would have 
to be utilized if the companies were to adopt any system of 
mechanical propulsion. In his design all the machinery is 
placed on the forward wheels of the tractor, which do the driv. 
ing. The multitubular boiler comes close to the ground, and 
the engine has three horizontal cylinders. This arrangement 
of making the forecarriage separate, it was believed, would 
suppress vibration and jolting, but this did not prove to be 
true. The lateral motion was very disagreeable and even 
dangerous to those riding on top. The rear wheels bein^ used 
for steering the bottom of the vehicle was consideralby nar- 
rowed at that point and the springs brought closer together, 
causing a lack of stability. On leaving Versailles a steep hill 
was encountered which could not be surmounted with the 
steam pressure then shown. Other delays due to the same 
cause followed, the chimney being defective and affording in- 
sufficient draught. Stoppages for water were also more fre- 
quent on this account. The steam pressure was continually 
falling on the ascents, and the vehicle had to come to a stand- 
still to allow the pressure to rise again. Through an unfor- 
tunate accident this omnibus was withdrawn from the compe- 
tition at the end of the first trip. In backing the vehicle up to 
a pump to take water the fireman forgot to apply the screw 
brake and a collision with a house resulted which so weakened 
the under frame that it was deemed unsafe to attempt to com- 
plete the programme. 

Of all the vehicles entered the De Dion steam omnibus 
seemed to be most favorably regarded. The De Dion system 
has already been described in The Horseless Age, and it is 
only necessary to add that the engines here employed devel- 
oped 30 horse power in the brake. A high steam pressure was 
maintained throughout the course and the hills were taken at 
a very smart pace, averaging 10 miles an hour. The consump. 
tion ot coke and water was remarkably economical for the 
work done. M. Bouton himself conducted the vehicle. 
The Panhard omnibus compared very well in appearance 



and performance with its steam rivals. It was propelled J by 
a four-clyinder Daimler motor, of r2 horse power. The vibra- 
tion, when at a standstill, was scarcely appreciable to the 
passengers. Unlike the steam vehicles, however, the petro- 
leum bus was compelled to use a slow speed in ascending the 
hills, though in no case did it fail to reach the summit. The 
stoppages were less frequent than in the case of the steam 
vehicles and the amount of water and fuel consumed much 
less. The passengers were all much pleased with their ex- 
perience, having no fault whatever to find with the petroleum 
omnibus. 

The only truck shown was entered by De Dietrich & Co., of 
Limeville. It was propelled by a six-horse power petroleum 
motor, built by Amedee Bollee, of Lemans, and was capable 
of carrying about 2,500 pounds of merchandise. The motor is 
of the horizontal, two-cylinder type and is placed low down in 
front. Power is transmitted to a counter-shaft in the rear by 
means of belting, which runs at a uniform speed. This coun- 
ter-shaft carries the speed mechanism, giving four speeds, the 
maximum being ro miles an hour. All the working parts are 
enclosed, and require oiling every two hours. Considerable 
noise was made by the exhaust and the gearing, but in point 
of economy of fuel and ease of management the performance 
of the truck was very encouraging. The hills had to be taken 
at a very slow speed, scarcely as fast as a walk, the average 
speed for the entire course scarcely exceeding four miles an 
hour. 

The steam brake, entered by Maurice Le Blant, was built 
in 1892 and won a prize in the motor competition of r894. Its 
weight is about 7.500 pounds and it accommodates 12 passen- 
gers and r,ioo pounds of luggage. The machinery is placed 
in the rear. The boiler is ot M. Le Blant's invention, and the 
three-cylinder engines, running at 250 revolutions, develops 
r2 horse power. Accidents and break downs marked the 
course of this vehicle and it was withdrawn from the contest. 
The roof caught fire several times from the chimney, and the 
engine got out of repair jso badly that the vehicle returned to 
Versailles without completing the first route. 

The Benz wagonette, entered by the Maison Parisienne. 
shared a similar fate. It was made in Germany, and was 
driven by a two-cylinder, horizontal motor ot nine horse 
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power. It WKS luppoaed to cany lo pasBengeTS and 900 
pounds of baggage, but this load proved too much for it in the 
fint itcep hill, and it was found necessary to tbiow out all the 
dead weight, entirely disqualifying the vehicle. Ad arrange- 
ment waa made with the officials by which the vehicle was 
allowed to complete the programme, but even when relieved 
of all dead weight the hills pr oved too mnch, and the passen. 
gers had to alight, and in some cases asgiat the recalcitrant 
motor. The real horse power developed was said to be only 
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six instead of nine, which was wholly insufficient to master 
■o heavy a vehicle. The pump also gave trouble the first-day. 



The Scotte omnibuses and trains are in successful operation 
in the neighborhood of Paris and in other parts of France, and 
the manufacturerB have many orders ahead. De Dion & Bon- 
ton are also rapidly increasing their facilities for the produc- 
tion of their omnibuses and tractors. 

The heavy motor competition was so successful that it has 
been decided to run them annually hereafter over the same 
routes and under the same conditions. 

Representatives of the War DepaTtments of both France 
and Germany, likewise (»mmitteea from the Self-Propelled 
Traffic Association of England and the Belgian and Italian 
Automobile Clubs, were present 



Paris-Dieppe Race. 

Z^ Figaro and Lti Sports, two leading newspapers of 
Paris that have long been interested in the promotion of the 
motor vehicle movement in France, organised a race from St. 
Germain's to Dieppe, a distance of 106 miles, to be run on 
July 44. 

Class A included motocycles or vehicles weighing less than 
440 pounds, without operator or supplies. 

Class B comprised motor carriages for two persons occupy- 



I than two persons. 



Class C, motor carriages carrying m 
two of whom are seated side by side. 

Class D, carriages carrying not less than six persons. 

Vehicles of the first class paid an entrance fee of ao francs, 
while those of tbe other classes paid 50 francs. 

Sixteen prizes were offered, ranging from portions of the 
entrance money to silver and gold medals and objects of art 
presented by the Automobile Club, the managers of the con- 
test and even by the President of the French Republic. 

There were 69 entries, all but one of the gasolene type. 
The contestants were mainly amateurs, though a few manu- 
facturers conducted their own vehicles, among them being G. 
Richard, Amedee Bollee. Tenting, Fisson and Lefebvre. In 
addition to these tbe following well-known makers were well 
represented: the Panbard Co., De Dion & Bouton, Bollee, 
Delahaye, Matson Parisienne, Landry & Beyroui, the Peugeot 
Co., and M. Mors. 

At g o'clock tbe vehicles were sent off at intervals of 30 
seconds, cheered on the way by enthusiastic crowds. Very 
few accidents marred the occasion in spite of the terrific speed 
attained, which was much greater than tbe officials of tb' 
Automobile Club bad anticipated, as the special train they 
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bad chartered for themselves and their guests arrived at 
Dieppe a half hour behind tbe Bollee machine that was first 
to reach the destination. It is only fair to say that the engine 
pressed into service for the special was of antediluvian con- 
struction and unable-to compete with the more modem motor 
carriages. 

A ,Bolle« tandem completed the couise in 4 hours, 13 min- 
utes, 33 seconds, followed a few minutes afterward by the De 
Dion steam brake. A Panhard carriage came in next in 4 
hours. 36 minutes. Out of 57 starters, 31 arrived at Dieppe. 

In Class A the Bollee tricycle was the winner, averaging 
34.5 miles an hour. 

In Class B tbe Panhard carriage scored first, maVing a 
mean speed of 33 miles an hour. 

Tbe steam brake of De Dion & Bouton took the prize in 
Class C, averaging nearly tbe Bam<! as tbe Bollee. 

In Class D a Delahaye wagonette was the winner, its time 
being 5 hours, 58 minutes, 13 seconds, or an average of 17.7 
miles an hour. 

Every assistance was rendered tbe organizers of the race 
by tbe Mayor and officials of tbe city of Dieppe, a fete being 
beld in honor of the automobilists on their arrival, and a ban- 
quet in tbe evening. 

Stanislaw Grodzkt, of Warsaw, Poland, who drove his 
Peugeot carriage all the way from Varsovie, Russia, to Paris 
in 10 days, averaging no milea a day, and was to have 
participated in tbe race, arrived a tew hours too late to enter. 
His carriage, though covered with dust, showed no ill effects 
from its long journey. 

Many members of the Self- Propel led Traffic Association and 
the English Motor Press attended by special invitation, and 
the greatest of good feeling prevailed. 

Paris-Trouville Motor Race. 

Coming quickly after the Paris-Dieppe and Heavy Motor 
Contests, was the Paris-Trouville race, which was run on 
August 14, the distance being a little over 107 miles. It was 
purely a speed test and was participated in by both moto- 
cycles and motor carriages of the leading makes. The prizes, 
amounting to 11,300 francs, were contributed by wealthy 
patrons of tbe sports, among whom may be mentioned James 
Gordon Bennett and the Baron Ziiylen de Nyevelt. 

There were 64 entries in all, including one steam vehicle, a 
De Dion brake. Of the others BoUees and De Dion" tricycles 
werQ most numerous. Many of those competing had already 
appeared in tbe Paris-Dieppe run, and had theiefore become 
by this time experienced racets. 

Out of the 64 entries, 48 came U 
tion began. M. Jarain, who bad 
on bis Bollee tandem, was also 
down his lime to 3 hours, 51 
nearly ag miles an hour. Other » 
proveraent over previous records. 

Tbe festivities which had been arranged at Trouville were 
countermanded owing to a very serious accident which befell 
one of the racers near Trouville. 

The second vehicle to arrive was a Panhard carriage with 
two passengers; the third a Peugeot carriage, also carrying 
two persons, and the fourth the De Dion steam carriage ac- 
commodating four persons. The next two machines were 
Panhards, and the seventh a De Dion tricycle, which covered 
tbe distance in 4 hours, 44 



The Dreadnought Tire. 

Under this verydescrlptive title a new punctureless pneu- 
matic tire bas recently been 'placed upon the market in New 
York City. 

The puncture-proof qualities are said to be secured by an 
articulated tread banft-, consisting of pieces of wood having 
concaved sides and pivots between them, thus permitting per- 
fect freedom of yield with the give of the tire, but preventing 
sharp-pointed projections from passing between the joints. 

Resiliency is said to be just as perfect in the Dreadnought 
as in other first class tires. The articulated band shown above 
is enveloped in a bed of rubber, which is coated with a suita- 
ble fabric, tbe arrangement being sucb that the individual 
members of the band have free movement, enabling the pneu- 




matic cushion behind to yield to the same extent as it would 
without this band ; but the manner of yielding is different, 
for, whereas the ordinary pneumatic tire absorbs at its point 
of contact an obstacle as a stone in tbe road, the Dreadnought 
yields at its tread over an extended surface, and also yields 
freely at its side walls (specially prepared for this purpose), 
tbus giving more tbe effect of an easy an dcomforiable cushion. 




the start and a lively emula 
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successful in tnie, cutting 
ninutes, or an average of 
>ntestants showed equal im- 



Tbe rib wbicb forms the tread portion of the tire upon a 
hard road, bas, as will be seen, a very slight frictional con- 
tact with the surface, and no suction. Conseqnently, it is 
claimed thai greater speed can be developed with these tires 
upon an ordinary hard surfaced or macadam road, and also 
upon a loose or sandy road, because the broad Rat surface 
peculiar to this tire rides upon the top of the sand and does 
not drag through it like the ordinary round tread tire. 

The Dreadnought Tire Co. have opened offices at 253 
Broadway, and are prepared to supply the various sizes of 
tires needed for bicycles, and for both horse and motor car- 
riages. F. W. Barker, the manager, reports that be bas re- 
ceived some splendid indorsements from parties who have 
thoroughly tested these tires, and that among tbeir recent 
orders is a large one from a prominent French manufacturer. 
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The Barrows Three-Wheelers. 



Carbonic Acid Qas flotors. 



For three years C. H. Barrows, formerly of Willim antic, 
Conn., has been studying to perfect a three-wheeled motor ve- 
hicle, the chief feature of which should be a " mechanical horse' ' 
in front drawing a vehicle box or body in the rear. The in- 
ventor now announces that he has overcome all difficulties and 
is ready to submit a perfected machine propelled by electric- 
ity, and weighing slightly over 700 pounds. It is constructed 
on the bicycle principle and will carry two persons very com- 
fortably. 

The vehicle illustrated on page 5 is for universal family 
pleasure riding and might be called an electric pony cart or 
electric horse and buggy. The forward wheel is practically 
an electric horse, as it is dii\en, guided, started and stopped 
very much in the same manner. It is 36 inches in diameter, 
with a three inch pneumatic tire, and carries a one-horse-power 
Riker motor and 300 pounds of special storage battery cells 
hung in springs below the axle. There is also 100 pounds of 
battery cells under the seat — twenty-four tells in all, which, 
with the motor and controller, makes the entire weight of the 
electric equipment about 500 pounds, 400 pounds being carried 
on the driving wheel, which transports it with less power than 
in any other way, and also utilizes the weight for driving 
traction. The motor is geared by a two and one-half inch 
rawhide pinion direct to a twenty-eight inch steel gear brack- 
eted to the rim of the wheel. 

The controller is mounted within immediate reach, and 
gives three speeds forward and two backward. It is as thoi- 
ough and reliable as those in use on trolley cars ; it is easily 
and instantly set to any speed desired up to the maximum — 
twelve miles an hour. 

Steering is accomplished by simply moving the handle of 
the diiving bar to the right or left. 

To apply the brake the handle is raised, a slight pressure 
bringing the wheel under control, or if necessary the power 
can be thrown off, the wheel set and the vehicle stopped im- 
mediately. 

The rear wheels are twenty-eight inches in diameter, with 
two-inch pneumatic tires. Ball bearings are used through- 
out. 

Under ordinary circumstances Mr. Barrows states these ve- 
hicles will run about three hours or thirty to forty miles on one 
charge, according to load and the condition of the road. The 
battery may be charged in forty-five minutes if necessary, or 
when exhausted it may be removed and replaced by a fully 
charged battery in five minutes where continuous service 
is desirea,as in delivery business, livery business, doctors' use, 
etc. 

A company known as the C.H. Barrows Co. has been incor- 
porated to manufacture these vehicles in all styles, for one, 
two, three or four passengers, and for light business purposes 
also. When desired the company will furnish two or three 
different bodies with the one *' horse," so that the forepart 
may be attached to any one of them. Delivery wagons, 
speeding sulkies, doctors' carts and family rigs will be spec- 
ialties. 

The office ot the C. H. Barrows Co. is at 302 West Fifty-third 
Street, New York. 



a «^9 9 



O. H. p. Belmont, of Newport and New York, is so much 
pleased with the new motor carriage which he recently pur- 
chased that he intends to dispose of nearly all of his fine stable 
of horses and buy four more motor vehicles of different styles. 



William L. Howard, of the Howard Cycle Co., Trenton, 
N.J., whose gasolene wagon was illustrated in the first num- 
ber of The Horseless Age is now applying a liquid carbonic 
acid gas motor to a vehicle. The liquid is used under heavy 
pressure, varying from 1,000 to 3,000 pounds to the square 
inch, but strong claims are made for the motor on the ground 
of cheapness and efficiency. 

The system employed is that exploited by the New Power 
Co. in New York some two years ago. 

The engine weighs about 70 pounds and is said to develop 
a fraction over 15 horse power. Mr. Howard says he has 
run the wagon on good roads at a speed of nearly 34 miles 
per hour. He is building a second one, which will in every 
way be better than this ; in fact, a regular lacer. He thinks 
the question of power for this kind of a vehicle has been 
settled at laat, as there is no danger, smell or dirt and the 
power is unlimited. 

A company, capitalized at $5,000,000 is reported to have 
been organized in Baltimore, Md., for the manufacture of 
liquid carbonic acid gas for commercial purposes. 



Coventry Motor Bicycle. 

The Coventry Motor Co., Coventry, England, according to 
the Autocar, have designed a motor bicycle, which was re- 
cently tested by a woman cyclist in a ride from Coventry to 
London, the distance of 93 miles being accomplished in nine 
hours, over muddy roads, including time consumed in taking 
refreshments and supplies. 

The machine is fitted with a one and one-quarter horse 
power inverted vehicle, gasolene motoi , with tube ignition. 
In front of the motor is the gasolene tank having an indicator 
on the outside to show the amount ot liquid within. A small 
carbureter prepares the mixture for the cylinder. 

The frame is heavier and longer than the ordinary bicycle 
frame. 

Power is transmitted by a direct application. The motor 
shaft is fitted with a small wood pulley about three inches in 
diameter and having a concave face which bears directly on 
he tread of the pneumatic tire of the back wheel. 

Says the Autocar: 

"This method of driving is, we understand, quite satisfac- 
tory, though, of course, it is not, at present at any rate, recom- 
mended for heavier vehicles than bicycles. The tire does 
not seem to suffer, and lends itself particularly well to the 
arrangement, as after the pulley has been properly adjusted 
to the tire face with the tire a little soft, an extra 'bite' can 
be obtained by pumping the tire up hard to full road-riding 
presure. " 
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The Cycles of Qas and Oil Engines. 



BY MR. JAMES D. ROOTS. 

No. I. 

(From the London Engineer,) 

The words ** internal combustion engines" contain a fairly 
approximate descriptive definition of gas and oil engines ; and 
for the latter period of these motors — for the whole may be con- 
veniently divided into two periods, that before and that sub- 
sequent to the introduction of the Otto engines — ^this title is 
possibly the best that can be devised, yet as these words, will 
necessarily include gunpowder, gun-cotton and all similar ful- 
minating engines, it is not sufficiently accurate for a paper 
upon the cycles of these motors. 

The words ** explosive engines" are excluded for the like 
reason, for in using gun -powder and gun-cotton the working 
pressure is produced by the decomposition of the explosive into 
gases, and the presence of air is not essential to its operation. 
In gas and oil engines air is essential to the decomposition 
of the explosive. The old title, therefore, of the Patent-office* 
**air and gas engines," is a very correct one, so far as it goes. 

To include powder and gun-cotton engines in this category 
would be not only to widen the field of the subject considerably- 
and it is a sufficiently wide one as it is — but it would take us 
back to the year 1256, and ascribe to Roger Bacon,or else some 
ancient and unknown Chinese worthy, the invention of the 
gas engine. The words **gas motor" contain in themselves a 
sufficient definition to exclude powder engines. M. Witz has 
endeavored to show m a manner characteristically French 
that the Abbe Hautfeuille was the inventor of the gas en- 
gie, because he published some ideas upon a gunpowder mo- 
tor. Upon the same reasoning, the cannon used at Crecy were 
equally if not more practicable and workable gas engines. 
On the other hand, the Barber patent, which is given as the 
earliest invention in the English works upon the subject, is 
only a fanciful, and as far as I can judge as impracticable a 
motor, from the modem standpoint, as the steam engine of 
Hero of Alexandria. 

I have therefore excluded from this paper all powder and 
gun-cotton engines, although those in Class 3 sometimes ap- 
proach closely to the hot-air engines, and some of them are de- 
cidedly on the borderland between the internal combustion en- 
gine and hot-air engine. I have also excluded from conside- 
ration all engines not possessing a cylinder and piston. 

The classification of the cycles of gas and oil motors neces- 
sitated the reading through carefully, in addition to the known 
works upon the subject, the patents dealing with the subject 
ot c>cle from the earilest time up to the end of the year 1894 — a 
task I should have recoiled at had I realized the necessity for 
it before having collected many notes and written considerable 
portions of the paper. 

The inventive faculties of inventors have worked in such 
riotous profusion in the matter of cycles, the variations have 
been so many, so wide, and so ingenious, that it is often a 
matter of extreme difficulty to arrive at what the inventor 
means. 

I had thought that I might have adopted the classification in 
one of the known works upon this subject. In the *'Gas En- 
gine," by Mr. Dugald Clerk, and in his last paper read be- 
fore the Institution of Civil Engineers, upon "Recent 
Developments in Gas Engines," these engines are divided 
into three types, which are in effect similar to the division 



of the classes I have adopted ; but on an examination of Mr* 
Clerk's definition of type i — ^''engines igniting at constant vol- 
ume without compression"— it will be seen that though this is 
true as a rough theoretical approximation, yet it is impossible 
in practice to ignite at constant volume. The flame takes an 
appreciable interval of time to pass through the explosive mix- 
ture of gas and air, during which interval the piston is mov- 
ing at its greatest velocity, the volume during ignition is 
therefore continually changing. If the ignition in this cycle 
were to take place at the dead point of the stroke, it might be 
possible to effect ignition at almost constant volume ; but tak- 
ing place at from one-third to one-half of the stroke, there 
must always be an appreciable relative interval of time be 
tween the commencement and the completion of the ignition. 
Flame passes through a mixture of gas and air at atmospheric 
pressure much less rapidly than through a compressed mix- 
ture. 

The following is an indicator card of this type of cycle, 
taken from a Hugon engine, by Prof. Tresca, of Paris. The 
time taken to complete the ignition is clearly shown by the 
rise of the ignition line. If the ignition had been at constant 
volume, the ignition line would have been a vertical one, as it 
is in the indicator diagram of the atmospheric engine. Hirn 
says, in **The Theory of the Lenoir Gas Engine," "The gaS 
mixture not only requires a certain time in order to become 
ignited, but there must be upon the beginning of the working 
stroke a certain interval ere the flame enters." 
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With regard to type 3, the definition "engines igniting at 
constant volume with previous compression," is more accur- 
ate than that of type i, as the ignition is usually upon or near 
the dead point in this class. There are, however, many en. 
gines that could not be included in either Mr. Clerk's or M. 
Witz's classification. 

It appears to me advisable to classify the engines by revolu- 
tions rather than by stroke, because this classification by 
stroke of the engine ignores the strokes of the pump, an es- 
sential part of the cycle, the so-called two-stroke engine being 
generally in reality a four-stroke engine. On the other hand, 
if it be called a four-stroke engine, it is placed in the same 
category as engines of the De Rochas cycle, which would be 
clearly wrong. 

The British Patent-office now classifies the compressio nen- 
gines by stroke, as also does M. Witz and M. Richard. Such 
well-known engines as the Stockport, Clerk, Midland, and 
engines of this class have in this classification their two pump 
strokes ignored, and these really, although the operations are 
carried out in two cylinders, are four-stroke engines. The 
Trent gas engine and engines of that construction are also of 
the same type, as they really possess two pistons in two cyl. 
inders of different diameter placed tandem. 

My first intention was upon these grounds to classify the 
cycles by the number of revolutions per cycle solely, but the 
former objection would apply equally unless some explanatory 
subdivision were made. 
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The classification I have finally adopted is shown in the table 
or chart. It will be seen that so far as the first classification 
goes, the three main classes are in effect similar to those of 
Mr. Clerk and M. Witz. Mr. Clerk, however, places atmos- 
pheric engines as *'type la," while M. Witz places them in a 
separate fourth class, together with others which he describes 
as mixed. 

In 1884 and 1885 the British Patent-ofiice classified internal 
combustion engine cycles by revolutions, and although this 
is undoubtedly a good method, yet the classification was 
coupled with a system of abridgment that formed a very 
elusive paradise for the searcher, and the system was subse- 
quently very properly discontinued. 

The Atkinson cycle engine would have presented adifiiculty 
under the classification, as it is a four-stroke engine, yet is not 
upon the De Rochas cycle, as the strokes are of different 
length. The two extra or jumping strokes are obtained in one 
revolution and by the one piston by an ingenious mechanical 
device ; it is therefore classed with the one-i evolution cycles. 
Of course it may be urged that an engine consists of me- 
chanical devices, nevertheless it is clear — and this may be 
taken as a definition of cycle — our consideration in every case 
must be the disposition of the working fluid in the engine and 
the processes it is subjected to before and after combustion. 

I have endeavored in classifying to follow the line of fewest 
objections, and the classification followed was adopted after 
having tested and rejected five other systems of classification 
which I had drawn up. 

Class I contains all non-compression engines. It is 
divided into two types, of which the first includes those en- 
gines in which power is "developed directly by explosion," 
and the second those in which *' power is produced indirectly 
by atmospheric pressure." 

Class 2 contains all compression explosion engines. These 
are divided into six different types of cycle, three of which 
are completed in one revolution, the first being *'with the aid 
of a separate pump or pumps," type 3; the second, **with the 
use of the opposite side of the working piston as a pump," 
type 4; and the third, ** without a pump," type 5. There is a 
subdivision of cycles of two revolutions, the well-known De 
Rochas or Otto cycle being the first of the two columns, type 6 ; 
the second, type 7, having a greater expansion, i.e., the work- 
ing charge is expanded to a larger volume than it occupied a 
atmospheric pressure before ignition, and is so expanded in 
the same cylinder ; these form types 6 and 7. The cycles of 
three revolutions are included in type 8, but neither the en- 
gines nor patents having three revolutions are numerous. 
At present the patents coming under type 9 are j^lso far from 
numerous, although in all probability the immediate future 
will see them enormously increased, when possibly some 
further subdivision will have to be made. Type 9 includes 
all inventions described in patents in which compounding is 
the leading idea of the Fpecification. By compounding I 
mean the expanding the working charge in a second expand- 
ing and contracting chamber after ignition, and generally 
after it has done one, or a portion of one working stroke. 
There is no word in the English language that expresses an 
expanding and contracting chamber simply; the word "cylin- 
der," unless it be expressly excluded, includes the combus- 
tion or clearance space also, which in some engines — the 
earliest Otto to wit — may include one-third more than the 
total cubic space swept through by the face of the piston in 
one stroke. 

It is obvious that the compounding or further expanding 



may take place either in another cylinder, or in the same 
clyinder on the other side of the same piston, i. e., not m the 
same contracting and^expanding chamber, although in the 
same cylinder. This type only includees those engines in 
which a further expansion of the working charge after igni- 
tion takes place in a second "' contracting and expanding 
chamber," and not those in which a greater expansion, be- 
yond that of the normal cycle, occurs in the same "contract- 
ing and expanding chamber." 

Lastly, of Class 3 there is only one type or division. The 
engines of this class are of the continuous combustion type. 
There are many of them on the borderland between the in- 
ternal combustion engine and the hot-air engine; there is, in 
fact, no very sharp line of demarcation. All internal com- 
bustion-engine cycles are thus divided into ten different types 
— under one or other which types I believe any gas or oil en- 
gine that has yet been invented would be classed. In the col- 
umns of the table are set down the chief patents of each year 
in any way relating to cycles since the commencement, 1794 
up to the end of 1894. ^t must not be supf>csed that the lif^ts 
contain all the patents of each year. They contain practi- 
cally all the patents that relate to each type of cycle. 

The names marked with an (e) are not taken from British 
patents, but from French works on gas and oil motors — chiefly 
those of M. Witz and M. Richard, to whom I am indebted for 
most of these names. 

Those names marked (c) refer to specifications in which a 
special effort is made by the inventor to clear out all the pro- 
ducts of the previous combustion, so as to ignite a practically 
pure charge. 

The earlier specifications are frequently described as "Gas 
and Oil Motors," but those marked (b) refer to petroleum en- 
gines. Those marked (d) are those specifications in which a 
varying volume is compressed and ignited, or in which one of 
the chief points of the specification is an intention on the part 
of the inventor to vary the quantity of the charge compressed 
and ignited. 

Between the years 1830 and 1850, there are some patents 
not included in the table, most of which would come under 
types I or 2, in which a charge of Hs and O is exploded by an 
electric spark in a cylinder with compression. 

It is not to be understood that there are precisely the same 
cycles in each type of the table ; indeed, the cycles often vary 
considerably in each type — particularly those of type 5, "one 
revolution without pump." 

No doubt it will be found that I have made some omissions 
in so long a task, but I believe that I have in the table a very 
large majority of the specifications and inventions referring 
to cycles of internal combustion engines between the year 
1794 and the end of 1894. 

( To be continued*) 
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Current flotor Literature. 



The Engineering Magazine for September contains an able 
article by W. Worby Beaumont on "The Present Status of the 
Horseless Carriage Industry." The paper is mainly histori- 
cal, and deals quite thoroughly with all the principal types of 
motor vehicles now in use. Joseph Sachs, an electrical en- 
gineer of New York, also contributes an interesting article on 
the same subject to the current number of the Journal of the 
Franklin Institute. 
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Recent Qas Engine and flotor Patents. 



S^tMS-— Electric Motor.— Frank A. Perret, Brooklyn, 
N. Y., assignor to Heber Stone, Brenh^m, Texas. Filed 
March 27, 1897. Serial No. 629,513. 

586,826. — Explosive Engine. — Frederick A. Redmon, San 
Francisco, Cal., assignor to Bambridge L. Ryder, same place. 
Filed Oct. 9, 1896. Serial No. 608,345. 

587»7i3' — Apparatus for Transmitting Rotary Motion. — 
Edward K. Dutton, Harrogate, England. Filed Dec. 11, 1896 
Serial No. 615,384. Patented in England, May 16, 1896. No- 
lo, 523. 




Claim. — In dish and friction -wheel gearing, the combina- 
tion of six friction wheels, having a common axis, arranged 
in two sets, each comprising three wheels, a bevel gear car- 
ried by the central wheel in each set, gears on the two outer 
wheels in such set meshing with the bevel gears, the two 
center wheels, a set of bevel balance gears connecting the 
two center wheels in the two sets, the intermediate gear in 
such balance gears revolving upon an axis radial from the 
common axis of all the six friction wheels, such radial axis 
being carried by a part fixed upon the shaft upon which the 
entire combination is mounted. 

587,747. — Igniter for Explosive Engines. — Philip Muel- 
ler, Decatur, 111. Filed Dec. 18, 1896. Serial No. 616,133. 
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Claim. — In an igniter for explosive engines, the combina- 
tion of a rotatable shaft insulated from the engine and com- 
municating with a source of electrical energy, a segment of 
circular contact surface made up of alternate sections of con- 
ductor and non-conductor, such segment being rotable with 
the shaft and in electric communication therewith, a plurality 
of stationary contact surfaces at regular intervals around and 
contiguous to the path of the segment, a wiie leading from 
each stationary contact surface to a pole piece of a sparker, 
and other wires leading from the opposite pole pieces of the 
sparker back to the source of electrical energy. 



587,714.— ^»a// Locomotive. — Edward K. Dutton, Harro- 
gate, England. Filed Jan. 6. 1897. Serial No. 618,193. Pat- 
ented in England, June 6, 1896. No. 12 379. 




Claim.— la combination with the motor vehicle the longi- 
tudinally movable shaft, the driving gearing therefor ar- 
ranged to be set by the longitudinal movement of the shaft, 
means for moving the shaft back to normal position as it is 
rotated by the gearing, whereby said gearing and shaft are 
rendered inactive, and a connection between the shaft and 
the part of the vehicle to be operated. 

588,293. — Heat Engine. — Sidney A. Reeve, Worcester, 
Mass. , assignor to Charles F. Brown, trustee, Reading, Mass. 
Filed Feb. i, 1897. Serial No. 621,389. 
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Claim. — The combination of a combustion chan?ber, means 
for admitting air and gas to said chamber under pressure, 
said means including an annular series of air ports and an 
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annular series for gas ports, the two aeries being separated by 
an aaniilar space, an annular plunger movable in said space, 
and provided with aseciesof outlet ports arranged to coincide 
simultaneously with the gas and air parts and to cover and 
uncover the same, a gas shut ofi valve connect with said 
plunger, a pressure actuated diaphragm connected with said 
valve and plunger, and a regulating valve having piessure- 
controlled means for simultaneously varying the flow of air 
and gas, and for dividing the air supply, a partial supply 
being mixed with the gas within the valve, and an additional 
supply within the combustion chamber. 

588,449. — Petroleum Burner.— Hago Kretschmann, Berlin, 
Germany. Filed Oct. 3, iSgti. Serial No. 607, 795. 

588,466. — Combustion Engine. — Augustus G. Pace, New 
Vork, N. Y. Filed Feb. is, 1897. Serial No. 613,067. 

Claim. — A com bust ion -engine, comprising a casing having 
a cylinder and a combustion-chamber, a piston operating in 
tbe cylinder, a gas-supply for the engine, a fixed sparking- 
point in the combustion-chamber, a rotary sparking-point in 
the combustion-chamber, a source of electricity with which 
said spark ing-points are engaged, a gear-wheel of insulating 
material operated by the engine, a metal block on said gear- 
wheel, a pinion engaging with the gear-wheel and comprised 
D the electric circuit, a metal ring on the gear-wheel, and a 



brush engaging the said ring and with one of the w 
electric circuit, substantially as specified. 

588,629. — Igniter for Explosive Engines. ~-LeoTt 
catur. 111., assignor of one-third to Elbert E. Johns 
place. Filed Dec. 16, 1896. Serial No. 6t7,o78. 



;8 of the 




Claim. — In an igniter for explosive engines, a rotalable 
cylinder having two collector-rings, a plurality of groups of 
contact -points connected electrically with one of the collector- 
rings, a contact-surface, wider than a group, connected elec- 
trically with the other collecting'ring, a brush in contact with 
each of the collecting rings, a brush bearing against the 
cylinder in position to strike the groups of contact-points, a 
source of electrical energy, an induction-coil, a condenser, and 
a plurality of igniters, one terminal of the source of energy 
being connected with the brush that strikes the groups, the 



other terminal of the source of energy being tonnected with 
one terminal of the primary winding of the induction-coil, the 
other terminal of the induction-coil being connected with the 
brush resting on the oollector-ring that communicates with 
the groups, the condenser being connected in parallel between 
the brush that strikes the groups and the brush of the col- 
lector-ring communicating therewith, one terminal of the sec- 
ondary winding of the induction-coil being connected with the 
brush of the collector-ring that communicates with the con- 
tact-surface, the other terminal of the secondaiy winding of 
the induction-coil being connected with one terminal of each 
of the igniters, a number of brushes in position to strike the 
contact -surface, such number depending on the number of 
igniters, and connections between each of such brushes and a 
terminal of an igniter. 

588,667,-0// Retainer and Distributer for Hollow Rolls 
of Roller Bearings.— 't\\^o^<xTt:'\. Tellefsen and Cheries S. 
Lockwood, Newaik. N. J., assignors to the Hyatt Roller Bear- 
ing Co.. of New Jersey. Filed Oct. 24, 1896. Serial No. 609,- 
983. 

%l%,<iTi.— Motor Worked by Hydrocarbon or Other Gases. 
—Christopher T. Wardsworth, Manchester: Edmund Wise- 
man, Luton, and John Holroyd, London, England. Filed 
Nov. 23, 1896. Serial No. 613,177. 

Claim. — In a hydrocarbon-motor the combination of the 
cylinder, a heated chamber at one end thereof through which 
the heated products of combustion are discharged, passages 
for air and vapor disposed around the heated chamber, a par- 
tition between the cylinder and the heated chamber having 
numerous openings connecting the heated chamber with the 
surrounding passages and a central opening which serves 
both to admit the charge to the cylinder and for tbe discharge 
of the products of combustion thereform, admission and ex- 
haust valves, and means for operating them, 

tAi.it,^.— Differential Gearing. —Albert De Dion, Georges 
Bouton and Frederic Chaplet, Paris, France. Filed May 
*3. 1897. Serial No. 628,914. Patented in France Jan. 3, 
1895. No. 244,094. 
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Claim. — The combination with the driving-shaft A and the 
reversely aoned pulleys B, B , fixed thereon, of the shafts 
C, C . journaled together, the sleeves D. D'. fixed thereon and 
provided with gear-wheels E, K . the sleeves G. O, loosely 
journaled on the sleeves U. D ', and provided with gear wheels 
H, H , cone-pulleys I, I , reversely inclined to one another 
and to the pulleys B, B , and fixed on the sleeves G. G', gear- 
wheels K, K' loosely mounted on the opposite end of a shaft 
Land gearing with the wheels H, H , gear-wheels N.N, 
journaled on said shafts L and gearing with the wheels E, E , 
a straight belt O connecting the pulleys B, I, a crossed belt 
O connecting the pulleys B'. I . and a bell shifter lor simul- 
taneously shifting said belts. 
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SS8.876.— Gai fw^/iic.— Charles Quest, Marion, O. Fil«d 
Sept. 5, 1S94. Serial No. saa.tSo. 

i%6.(iiT.— Igniter for Gis Engine.— Cha\\e6 While and Ar- 
thur R. Middleton, Baltimore, Md. Filed April 11, 1B9S. Serial 
No. 54S,a86. 




Claim.— l^ an electric igniter, a movable electrode, an ex- 
tension thereof, a bearing in advance of said extension and a 
reversible slide having a central tongue and inclined shoul- 
dered portions in rear thereof at top and bottom, said sboul- 
ders varying in extent to actuate the electrode earlier or later, 
substAntially as descrihed. 

589,001.— Afff/or F^Aiir/*.— Gotthold Langer, Si. Louis. Mo., 
assignor of thiee-fourths to Charles J. Ranch, Memphis, Tenn. ; 
John Schmelier, Centralia, III., and Joseph B. Hermann, St. 
Louis, Mo. Filed Aug. 31, 1896. Serial No. £04,487. 

S8i),094.— Car* Ki-f/.*r.— Jacob Ormerod, London, England. 
Filed June as, 1896. Serial No. 596,906. Patented in England, 
June II, 1894, No. 11,356. 

589,105.— J/Wi'r.— Henry H. Vaughan, -St Paul, Minn. 
Filed Oct. 17, 1896. Serial No. 609,238. 

589,108.— jl/^/or IVorked by Hydrocarbon or Other Gases. 
-Christopher T. Wardaworth, Manchester; Edmund Wise- 
man, Luton, and John Holroyd, London, England. Filed 
Nov. 23, 1S96. Serial No. 613,176 

589,150.- Oik ^Kf/w/.- John C. Wilson, Allegheny, Pa. 
Filed Sept. 11, 1S96. Serial No. 605.545- 

5»l9.335-— (^"J Eig/rif Governor. —Roheit Caldwell, Auck- 
land, New Zealand. Filed Oct. jo, 1896. Serial No. 610,566. 




part carried thereby bearing directly on the valve-stem, sub- 
stantially as described. 

589,634. Carbure/rr. — Daniel Best, San Leandro, Cal. 
Filed Jan. 21, 1897. Serial No. 620,132. 

Claim. — In a carbureter for gas-engines, the combination of 
a series of superposed puns having flanged openings made 
alternately at opposite sides of the pans, intermediate parti- 
tions extending across the pans from nearly one side to the 
other, forming close joint at the bottom nith the pan and ex- 
tending close up to the top thereof, whereby the air passing 
through the openings is distributed over the surface of the 




Claim. — in combination, in a gas-engine, the inlet-valve and 
a governor comprising a rotary disk having a centrifugal 



liquid m the pans, a suriounding casing with air-inlets deliv- 
ering air into the uppermost of the pans, connections between 
the lowermost pan and the engine-cylinders, whereby the ex- 
plosive gas or vapor Js drawn into the cylinderr by the strokes 
of the piston, exhaust-passages upon each cylinder with pipes 
extending upwardly through the pans, whereby the contents 
are heated and vaporized when the engine is in operation, 
supplemental fireplaces situated below the pans and adapted 
to receive the fuel so that the apparatus may be heated before 
starting the engines. 

585,651 Gas Engine.— Frant Burger, Fort Wayne, Ind.. 
assignor of ihree-fcuiibs to Henry M. Williams, same place. 
Filed March 26, 1S94. Serial No. 505.505 

585.652. Gas Engine. — James A Charter. Beloit. Wis. 
Filed Sept. 36, 1B96. Serial No. 607,087. 

585,953. Starling MrtAanism for Gas Engines. — Simeon 
Colliy, Sr.. and Simeoa CoUey. Jr., Springfield, O. Filed 
Feb. 27. 1897. Serial No. 615.263. 

586,084. Motor Carriages —James F. Duryea, Springfield. 
Mass.. aitsignor to the Duryea Motor Wa^on Company, name 
place. Filed May 11, 1896. Serial No 591.068. 

Claim. — In a motor vehicle, in combination, a muffling 
device, consisting of several cylinders of varying diameters 
having closed ends, said several cylinders being contained 
one within another, several hollow cones having cone-shaped 
perforations therethrough secured to the interior of the inner- 
most of said cylinders and in axial alignment therewith, and 
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a series of cone-shaped perforations through the sides of said 
cylinders disposed as regards the ends thereof, whereby the 
gases passing through said muffling device are caused to fol- 
low a zig-zag course. 

587,760. Steam Engine.— Ij^on Serpollet, Paris France, 
assignor to La Soci^t^ d«s Generateurs d Vaporization Insian- 
tanc^ (System Leon Serpollet), same place. Filed June 4, 
1896. Serial No. 594,322. Patented in France Nov. 8, 1895, 
No. 251,540. 

588,061. Gas En f^ me. —Henry C. Hart, Detroit, Mich., 
assignor to the Henry C. Hart Mfg. Co., same place. Filed 
May 17. 1894. Serial No. 511,532. 

Claim. — The combination with a free-flying piston engine 
of pulleys having shafts and connected at the top and bottom 
by flexible connections, a connection between the piston and 
a part of said flexible connections, whereby the pulleys are 
oscillated when the piston reciprocates, a spring placed under 
tension by the flight of the piston, and a clutch by which one 
of the shafts is rotated in one direction by the oscillatory mo- 
tion of the pulleys. 




The combination with a cylinder and a piston, of an oscilla- 
tory inlet valve disk or plate having ports and a spindle, a 
dish or plate secured to the spindle, and having radial contact 
faces, and a reciprocating rod having a stud adapted to strike 
against either of said radial contact faces to oscillate said 
valve dish or plate, the radial contact faces being arranged a 
sufficient distance apart so that the stud is susceptible of 
some motion between said contact faces. 

588,062. Gas Engine. — Henry C. Hart. Detroit, Mich., 
assignor to the Henry C. Hart Mlg Co,, same place. Filed 
Dec 28, i8q6. Serial No. 617,205. 

Claim. — The combination, with a gas engine cylinder, 
closed at both ends, and having an air inlet and an air outlet 
at one end, a piston working in the cylinder, a compressed air 
reservoir and means for converting air withdrawn from the 
reservoir into explosive mixture, of a passage way leading 
from the said air outlet of the cylinder to the compressed air 
reservoir and having an adjustable valve for varying the 
quantity of air which flows there through from the cylinder 
to the compressed air reservoir. 

588,296. — Air Compressor. — Ira H. Spencer, Hartford, 
Conn., assignor to the Spencer Motor Co., same place. Filed 
Oct. 21, 1896. Serial No. 609.514. 

586,409. Gas or Vapor Engine.— Eugene P. Woillard, 
Sugden, Fla. Filed April 15. 1896. Serial ^o. 587,625. 

586.479. Electrc Igniter for Gas Engines. — Harry S. 
Dosb, Baltimore, Md , assignor to George F. Obrecht and 
George Scheibing, same place. Filed Feb. 17, 1897. Serial 
No 623.781. 

586,511. Igniter for Explosive Engines. — Edward J. 
Pennington. Racine, Wis., assignor to Thomas Kane, trustee, 
Chicago, 111. Filed May 13. 1895. Serial No. 549t039. 



S^^.iyS.—Apparatus for Utilizing Liquid or Gaseous 
Fuel for Power.—Sidney A. Reeve, Boston, Mass., assignor 
to Charles F. Brown, trustee. Reading, Mass. Filed Dec. 15, 
1894. Renewed Jan. 16, 1897. Serial No. 619,498. 




Claim. — The combination of a combustion chamber, a con- 
duit leading therefrom for the products of combustion, an air 
reservoir and a fuel reservoir connected, with the combina- 
tion chamber, a supplemental outlet or by-pass connecting the 
air reservoir with said conduit and provided with a vielding 
valve adapted to release into said conduit any excess of air 
pressure over the pressure of the products of combustion in 
the conduit, a supplemental outlet or by pass, connecting the 
fuel reservoir with the source of fuel supply, a liquid sealed 
connection between the two reservoirs, a valve controlling the 
by pass or supplemental outlet of the fuel reservoir, and con- 
nections between the valve and the liquid seal, whereby the 
valve is opened by an excess of pressure in the fuel reservoir. 



Australasia Patents. 



Messrs. Phillips, Ormonde & Co., consulting engineers, 
patent and trade mark agents, of 169 Queeivs Street, Mel- 
bourne, Victoria, Australia, supply us with the following spe- 
cially prepared list of applications for letters patents in Aus- 
tralasia in connection with motor vehicles and the like : 

C. V. Potter, of Neptune Street, St. Kilda, Victoria, for "An 
improved engine applicable to motor cars and other purposes.'* 

F. G. Wilson, of the Australian Auto-Car Co., of 108 Queen 
Street, Melbourne, Victoria (Assignee of Marcel Certain, of 
South Melbourne, and £.P. Chatelain, of Melbourne) for '*An 
improved motor for propelling horseless carriages and similar 
vehicles." 

H.Tarrant, of 87 Grey Street, East Melbourne, Victoria, for 
"Improvements in Explosion Motors operated by gas, oil and 
like fuel." 
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ANTED.— The HorseleBB Age*— Num. 
bers 1, 2 and 3 of The Horseless Age 
(November and December, 1895, and January, 1896) 
will be exchanged for later or current numbers at 
the sender's option. The Horseless Age, 216 
William Street, N. Y. 



A SUCCESSFUL INVENTOR AND DESIGNER 
^^ of Gas, Gasolene and Kerosene Motors, for 
stationary and road purposes, desires a situation in 
which he can have a moderate salary and an interest 
in his inventions. Address *'OHIO," care The 
Horseless Age. 

/^^ AS and oil engine e<pert, with several years ex - 
^^ perience in the motor carriage business, wants 
permanent position. Write for particulars and ad- 
dress '* Y. M.," care The Horseless Age. 

A Splendid Opportunity. 

Mr. Joseph J. Kulag^e, of Kulage Place, College, Dear 
Blair Avenues, St. Louis, Mo., the inventor and patentee 
of the unique and interesting Motor Vehicle mentioned 
in The Horsbli:SS Agb, which vehicle in every vital point 
is believed to be superior to any style or type of horseless 
carriage known, desires to build and manufacture his Vehicle 
at the earliest possible date, and being unable on account 
of bis present engagements to devote his entire time to 
said enterprise, would in connection with a desirable 
party or parties organize a corporation with a capital stock 
of $25,000, and subscribe for $10,000 or $15,000 of said stock 
himself. The location of works in one of the Eastern 
States is considered preferable. 



U/ ANTED CAPITAL— To build and patent a new power 
^ Transmission for Motor Wagons. Will be gladly used 
by all motor wagon builders on royalty; will give 40 per 
cent, of patent. WESLEY KOUNS, Salina, Kans. 



r^ ASOLENE engines for motor carriages, cycles, 
J launches, etc. Light, compact, powerful, re- 
liable. Two actual horsepower, $135; three, $165; 
four, $225. Other sizes. Two old style 2 H. P. 
motors, $90 each ; guaranteed good. A. D. 
STEALEY, 1353 26th Avenue, Oakland, Cal. 



Designs aid Estimates Wanted for the Following Horseless Vehicles: 

One Enclosed Parcel Delivery Wagon. One BiggAge and Expresb 
Wagon. One Pleaaure Vehicle, seatias- from ten to twelve per8on«>. 
Grades, 5, 7 and 12 per cent. The Roads for the Pleasure Vehicle will be 
the hardest for travel, being at times sandy, with ruts and holes, and 
short pitches of a 12 per cent, grade. These Vehicles must contain the 
best material and be guaranteed for not less than twelve months. All 
suggestions that will tend to make the best and most desirable Vehicles 
are asked for and will be received with thanks. Estimates for each 
Vehicls must be separate. 

R. M. DALE, 861 Klohth St San Dl«oo, Cal. 



r" H. EDWARDS, S19 Carroll Avenue, Chicago, 
^^ • patentee of the Trussed Tractor, illustrated in 
the March number, wishes correspondence with parties 
who take an interest or manufacture the same. It is 
the result of several years of experiment on the farm. 
It does the work at one-eighth the cost of toT.^cs. 

FOR SALE.— Horseless Carriage, $600; cushion 
tires, gasolene motor. OWEN BROS. . 472 E. 
Prospect Street, Cleveland, O. 

\17 ANTED. — To buy Horseless Carriage; send 
photo or cut of same; state motive power, 
speed of carriage and where it can be seen. 
Address '*J. M.," Post-oflSce Box 95, Hamilton, 
Ontario. 



BOOK DEPARTHENT. 



The following valuable books on gas engines and kindred sub- 
jects will be sent to any address in the United States or Canada on 
receipt of the published price. For foreign countries in the postal 
union extra postage will be charged as specified in each case. 

A Practical Treatise on the Otto Cycle Gas Engine. By William 
N orris, M. I. M. £. 

Price $3.00 

Foreign 3.35 

A Practical Ilandbrok on the Care and Management of' Gas Eh' 
Fints. By G. Lieckfeld, C. E. Translated by George Richmond, 
M. E. With instructions for running oil engines. Just issued, and 
having an extensive sale. 

Price $i.cx3 

Foreign countries x.05 

The Gas Engine. History and practical worlcing. By Dugald 
Clerk. With 100 illustrations. New edition. i2mo., cloth. 

Price.t ' $4.00 

Foreign countries 4,25 

AutO'Cars, Cars, Tramcars- and Sntall Cars. By D. Farman. 
Translated from the French by L. SerrailUer. Preface by Baron 
de L. de Nyevelt. 258 pages, 112 illustrations. i2mo., cloth. 
Pnce $3.00 

A Text Book on Gav, Oil and Air Engines: or Internal C mbus^ 
tion Mo ors ^Vithout Boiler.— By Bryan Don kin, 8vo., cloth. New 
and revised edition just issued. 

Price $7.50 

Gas^ Gasolene and Oil Engines.— By Gardner D. Hiscox, M. E. 
1 reating principally on American maices of these engines. Fully 
illustratea. 

Price $2. 'o 

Foreign countries 2.75 

IN PREPARATION. 

El m> ntary Treatise an the Gas Engine. — By Prof. Atkinson, c. 
the School of Technology, Glasgow, Scotland. 
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The Hybrid Motor Vehicle. 



In spite of the experience of the past two years 
in America, and the lessons to be learned by the 
much wider range of European examples, many of 
our inventors still seem unable to forget the horse. 
The different conditions to be met by the motor 
vehicle are lost sight of, and in consequence of this 
fundamental error, we see nondescript creations,. 
mere patchwork which cannot be expected to give 
practical results. If we are to work intelligently it 
is absolutely essential that we should have a clear 
understanding of the problem. This cannot be 
gained by inspiration or by a superficial examina- 
tion, but is the reward of careful investigation and 
thought. 

Attention was called to this matter in The Horse- 



less Age nearly two years ago, and since that time 
scores of "horrible examples" have appeared in its 
pages, but like Banquo's ghost the old horse vehi- 
cle will not down in the inventor's mind. 

First meet the mechanical conditions, then please 
the eye. Most of our inventors are doing neither. 



>» • 



The Diesel Oas Engine. 



All students of the gas engine have been on the 
tiptoe of expectation for news of the gas engine on 
which Herr Diesel has been engaged for several 
years. We therefore take pleasure in laying before 
our readers a summarized translation of the in- 
ventor's own exposition, reprinted from the London 
Engineer, An economy heretofore unknown in 
either steam or explosive engines is undoubtedly 
obtained by the Diesel method, and in large powers 
a wide field may be open for it, but as the construc- 
tion involves greater complication and weight, it is 
not available for vehicles. 
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Back Numbers. 



Parties having Nos. i, 2, or 3 of Volume I., or 
Nos. 6, 7, or 8 of Volume II., which they are willing 
to exchange, should send them to the office of The 
Horseless Age, as current or future issues will be 
given in return for them, number for number. 
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New "Coventry notette." 

The Autocar of recent date gives a description of the latest 
design of this vehicle, which the Coveotry Motor Co., Cov- 
entry, England, are now turning out. 

The machine they hai-e hitherto made is an improved Belize 
— a most efficient little carriage in every way, but the great 
objection to it is the position of the back rider, which, although 
well enough in fair weather, is by no means an ideal position 
when driving in wet or very cold weather, as he is compelled 
to keep one leg on either side of the central case which runs 
down the machine, and in which the transmission gear is en- 
closed, and unless he swathes his legs in many garments, and 
wears boots of uncommon proportions, it is impossible to keep 
his feet warm or his knees dry. The front seat is right 
IS the rider can have a rug, and generally make him- 




COVENTY SOCI* 

self cosy. Of course, conversation is not carried on quite so 
easily as is the case when the riders are side by side, and this 
is what Mr, McRobie Turrall has borne in mind in designing 
the sociable pattern illustrated. So far as the fiamework. 
arrangement of the wheels and the motor are concerned, they 
may be dismissed for the time being with the statement that 
they are practically the same as on the latest pattern of the 
Coventry Motctte. the gieat difference being in the comforta- 
bly shaped and sprung body of the carriage. The steering 
is between the two riders, so that it is easily undertaken by 
either occupant. The steering on this machine is now posi- 
tive—the handle being moved in the same direction it is de- 
sired the machine shall go. which is a considerable improve- 
ment in tbe hands of a novice. 



Bicycle flotor of n. Baris-Loutzky. 



This motor, which is the invention of an engineer of St. 
Petersburg. Russia, is of the Otto cycle. All the moving 
parts are located in a closed case, a, upon which is the cylin- 
der, rf. The inventor is of the opinion that In bicycle mo- 
tors, generally of less than one horse-power. It is necessary, 
in order to obtain a reliable ignition, to employ a straight ig- 
nition canal, and a mixture as rich as possible. 

In the cuts the exhaust valve is situated in the mouth 
of the ignition canal, c. in front of the admission valve, f, so 
that during the period of compression there is at the end of the 
canal, e, over the valve, e, only an absolutely pure mixture. 




The rods of the valve, d and f, are in the same plane as the 
axis of the cylinder, ^,Bnd in order that the two valves, d and 

f, situated one behind the othei. may be conveniently con- 
trolled, the corresponding levers,/ and g. ought also to be in 
the same vertical plane and to be operated by the same cam, 
h. To obtain this result the lever./, is placed in front of the 
lever, g. The ramps of the two levers are arranged at 90 de- 
grees and the common cam, h, therefore serves for both ex- 
haust and Bdmi!>sion valves. 

In motors which arc provided with mufflers to deaden the 
noise of the exhaust, it has been found that the muffler ex- 
erts a counter pressure upon the exhaust. To overcome this, 
in the Loutzky motor the exhaust valve is opened before the 
period of expansion, to allow part of the gas to escape. To 
accomplish this the cam. li, is provided with a shoulder, «, 
which operates the lew r,/, while the shorter foot of the lever, 

g, is not affected by the notch, n. 

To gain rrom the crantt shaft, /, set in two bearings of the 
case, a, is attached on one side to the fly wheel, k, while on the 
other is the pinion, /. which engages with another pinion on 
the shaft, m, controlling the distribution i. Hence the whole 
mechanism is enclosed in the case. a. 

Bis Electric Cab Company Formed. 

The Electric Cairiage Si Wagon Co.. which has been ope- 
rating the electrical cabs in New York, has been merged into 
the Electrical Vehicle Co.. of New Jersey, having an author- 
ized capital of $10,000,000, of which f 5.000,000 is common and 
$5,000,000 preferred stock. The incorporators are Gustave 
Kissel, of Kessler & Co., bankers of Wall Street; Philip Le- 
man and Edward Tuck. 

The company will put over 100 additional cabs in sei vice 
as soon as possible. 
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Automatic Speed Changing Mechanism. 

M. Maugras, a French inventor has brought out an auto- 
matic speed cbanginrfmechanism, in which the relation of the 
speed ot the motor shaft to tkat of the axle of the drive wheel 
is regulated by the work to be perfortned. 

A is the motor shaft. By means of the pinions, /{, and A'„ 
the shaft ^, carrying a governor ,?, and a disc/. Through 
the gear wheel. A", and A",, the same shaft ^t turns the shaft 
Bi, which is one of the parts of the axle of the driving wheels. 

Upon the disc/ bears eccentrically the disc wheel e. which 
iD its rotation revolves the rod ti, in its bearings i and 6;. 
This rod has an endless screw IV. which by means of a drum 
turns the wheels .V, and .V„ and consequently the shaft B,, 
constituting the other half of the axle of the driving wheels- 
S, and B, are connected with the differential />. 

Suppose the wheel e is in such a position that the motion 
which the endless screw communicates to the shaft B,, is 
just the same as that of the sbait !i,. If. because of the na- 
ture or inclination of the road, the driving wheels offer less 
resistance, the speed of the motor will tend to increase. The 
regulator a draws the cone f to the lett, and the rod f de- 
scends and closes the opening Q. In this position compressed 
air supplied from a small pump operated by the motor, in- 
stead of passing out through the opening (J rushes into the 
tube fi and in the cylinder 51owers the piston Twhich has a 
tendency to rise owing to the action of a spiral spring. 

It will be seen that the lowering of the piston 7" has the 
effect of reducing the eccentricity of thedisc wheel e which is 
shifted alcng the rod tt by means of a groove or feather. But, 
as the wheel e moves from the center of/, it is revolved less 
rapidly, and in consequence, the endless screw (false slack- 

The differential D then plays its pait and the drive wheels 



resulting from the difference in the 
speeds communicated to B, and B,. Thus the speed of the 
motor is regulated. 

By means of levers the operator controls the raechanism by 
lowering the wheel r or opening a valve which allows the com- 
pressed air to enter. 

In a vehicle propelled by electricity instead of compressed 
air simple contacts J/ and //., ctntroUing /in the coils //„ 
would be substituted.— ia Loiomolion AutomobHe. 



The 5intz Motor Carriage. 

The Sinti carriage herewith illustrated, is equipped with a 
SIX horse-power double cylinder. Sinti gasolene motor and , 
the variable speed mechanism of the Reeves Pulley Co., Co* 
lurobus. Ind. 

The Sittts Co. state that on good roads it will malce twelve 
miles an hour, and climb any hill that is encountered. They 
have never yet found mud ot sand too deep to pass through. 
They have probably made t,ooo miles with it since they have 
had it in use. 

The Bergmann Carriage. 

The American Motor Co., Hav«meyer Building, New York, 
have recently imported this vehicle the details of which were 
fully illustrated in the February issue of the The Horseless 
Age, It was manufactured by Carl Bergmann, Gaggenau, 
Germany, and has several novel features in the transmission 
and the carbureter. 

The Winton Motor Carriage Co. Cleveland. O.. have a 
new model for 1S9S, which will commend itself both to the 
eye and the judgment of the purchaser. 
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Petroleum Bicycle of Bouilly & Tenaud. 



This motor bicycle, described in a recent number of La 
Locomotion Automobile^ differs little in appearance from the 
ordinary machine, as it is provided with pedals. The motor 
is located on the frame in front, and the frame is reinforced. 

The motor is thrown into or out of gear by means of a brake 
lever and a U-shaped piece fastened to the motor and upon 
which the shoe of the brake impinges when the lever is 
pressed. 

The brake lever has a spring hook by means of which the 
motor can be stopped and the pedals alone used. 

A small crank is used to set the motor in motion. The ped- 
als are then brought into requisition, and the gear thrown in 
by the brake lever. 

When desired the feet may be placed upon the foot rests. 

A single valve, located between the saddle and the steering 
post, regulates the admission of air. Afloat in the petroleum 
reservoir insures a uniform mixture in the carburetor. At 
one of the extremities of the lever controlling the mixture is 
a flexible metallic tube communicating with the admission 
valve. 

The exhaust valve is controlled as follows, the same dispo- 
sition also regulating the ignition and peimitting the speed 
of the motor to be varied from 500 to 1,500 revolutions: 

Close to the handle bar is a button which regulates the po- 
sition of the spring, i?, with reference to the notches E and E^ 

A commutator at the left side of the handle bar regu- 
lates the electric current. Speed is varied in the following 
manner: 




At A is the motor shaft carrying a pinion which engages 
with the toothed cylinder C, of four times the diameter. This 
cylinder forms a dust protector for the gears. On its exterior 
are two cams, ^^', corresponding to the two notches ^£'. 
At every revolution the cams raise the exhaust through the 
medium of the pulley G and the strap T . 

At each revolution of the notches £", A the spring R touches 
the point O^ and produces the spark in the cylinder. 

The insulated piece / carries the spring and its adjusting 
screw, and by shifting this insulated piece the moment of ig. 
nition may be varied. 

The weight of the machine is abo,»t ninety pounds. The 
speed attained is from seventeen to twenty miles an hour, 
but by assisting the motor with the pedals a speed of nearly 
twenty-five miles an hour may be attained. 

Recent improvements have been made which give still bet- 



ter results. The cylinder having been rebored, the motor 
shows up more power and the power is applied to the wheel 
directly through a belt The pedals are so arranged that they 
can be thrown out of gear while the motor is doing the work, 
and thus serve as foot rests. The tension of the belt is gov- 
erned by a lever convenient to the hand. Two brakes, one in 
front and the other in the rear, give perfect safety. 

By varying the ignition and tightening the belt, speed may 
be varied from three to twenty-eight miles an hour. 
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The Latest Anglo-French Motor Van. 



The special feature of this motor van, which has been ac- 
complished after exhaustive experiments, and is now pro- 
tected by patents, consists of installing the motors and pro- 
pelling mechanism in a rigid frame quite independent of the 
body. This frame is provided with anti-vibration spring 
cushions relieving the motors and mechanism both from the 
shocks of the road, and also from those of the explosions. 
The motors are of the horizontal enclosed type having self-lu- 
bricating chambers, conical adjustable bearings and easily re- 
placed liners. They develop eight actual horse-power when 
running at 400 per minute. The electric ignition effects con- 
siderable saving in the current, as it is provided with auto- 
matic-timing mechanism, whereby the period of ignition may 
be adjusted to give best working results and prevent pre- 
mature firing when starting the motors, which operation is 
quickly performed by means of a safety handle applied to a 
belt disc. The propelling mechanism consists of direct belt 
driving from the motor axis on to a geared countershaft which 
transmits the power to the back axle of the van through the 
medium of a single chain drive on to the central portion of the 
solid axle, which is provided with ordinary compensating 
gear. All working parts are lubricated from a chamber hav- 
ing tubes directed to their respective paits. 

The system of cooling is by forced circulation from a small 
pump operated by the propelling mechanism. This forces the 
water through the cylinder jackets, tubular condenser and 
tanks. It will be seen from the cut that the appearance of 
the van is all that can be desired and that its entire capacity 
is available for storage of goods. The weight of the body and 
mechanism is well distributed, the van is easily controlled 
and has ample power to cope with steep grades. 



Acetylene Motors. 



Some successful tests with regard to the application of acety- 
lene to the production of power have been recently carried out 
by M. Cuinat, of Paris, whereby it has been ascertained that 
acetylene can be employed for operating ordinary gas en- 
gines without necessitating any alterations, except a reduc- 
tion in the size of the valves. Acetylene is found to develop 
three times as much energy a^ ordinary illuminating gas. 
The explosive mixture used consists of ten parts of air and 
one part of acetylene. M. Cuinat estimates the consumption 
of eight to sixteen horse-power motors at no more than 160 
litres (56.5 cubic feet) of this mixture, and the cost of horse- 
power per hour, according to the present price of calcium car- 
bide, at 3d. — The Autocar. 
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Riker Electric Victoria. 



The accompanying illustration shows a very handsome elec- 
tric vehicle, recently built by the Riker Electric Motor Co. , for 
a citizen of New York. It carries two passengers, has a child's 
seat besides, and weighs all told 1.700 pounds. 

The frame is of i^ inch steel tubing. The front wheels are 
28 inches and the rear 32 inches, and Hartford pneumatics of 
2}i inches diameter are employed ; as also the usual pivotal 
steering. 

The motor, i^ Ku., weighs 142 pounds and is geared to the 
axle by a spur gear nine to one. 

The battery, composed of forty Willard cells, weighs 800 
pounds; has a capacity of 100 ampere hours at a five hour dis- 
charge rate ; and can be recharged in three hours. 

The vehicle is controlled from the seat, like the trap al- 
ready described in our columns, except that in this case the 
controller handle is between the two passengers and is oper- 
ated by the right hand, while the bell is operated by a push 
button fixed in the end of the steering handle. 

Mr. Rik'^r reports that this victoria has been run 600 miles 
about New York City at a total cost for current, of $10.35, 
computed at regular Edison station rates. 

The Riker Co. are now building, on order, four traps, three 
doctor's buggies, two delivery wagons and a brougham. 
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Carbonic Acid Carriage flotor. 



The New Power Co., who own the patents ot the carbonic 
acid motor invented by Lewis B. White, have started a fac- 
tory on Meade Street, Trenton, N. J., and are building their 
first lot of motor carriages, the one illustrated in our last is- 
sue being merely an experimental machine weighing several 
hundred pounds more than the new model. 

The liquid gas is to be stored in the tubular frame of the ve- 
hicle and maintained at a standard temperature of 90 degrees 
by means of a flame generated from '*sestalit," a well-known 
patent fuel, a small quantity of which will last for twenty- 
four hours. Hence the heavy retaining cylinders previously 
used are avoided. 

The motor, which weighs but seventy pounds, and is said to 
generate fifteen horse-power, is placed on the frame and con- 
nected with the rear axle by means of a telescope rod. The 
motor runs as high as 2,000 revolutions per minute, and is 
controlled like a locomotive. 

The difficulty hitherto experienced with carbonic acid gas, 
when used for power, has been that the rapid evaporation 
would cause the valves to freeze. This difficulty the company 
claims to have overcome through a new valve which posi- 
tively cuts off the current from the retaining cylinder at every 
stroke. 

One lever only is used for steering and regulating speed, 
while a second is required for reversing the motor. 

The company report that they are about lo install a cab plant 
in New York, consisting of forty cabs, which will be supplied 
with the liquid gas at a central station, to be built at a cost 
not to exceed $3,000. The acid will be drawn ofi from the 
storage tanks like water. 

The company, which is capitalized at $5,000,000 under the 
laws of Illinois, is officered as follows : President, Leon Ab- 
bett; Secretary and Treasurer, John Briggs; Mechanical En- 



gineer, Lewis B. White, and Superintendent of Wagon Con- 
struction, W. L. Howard, of the Howard C^'cle Co., Trenton, 

N. J. 
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Tlie Worth ley Steam Carriage. 

C. A. Worthley, iir Milk Street, Boston, Mass., is building 
a steam carriage for his own use. It is of tubular steel frame 
with tangent wire wheels, made by the Weston-Mott Co. The 
forward wheels are 34 inches in diameter and have ball 
bearings, while the rear wheels are 36 inches and have plain 
bearings. They are fitted with 2>^ inch Hartford pneumatic 
tires. 

The rear axle is composed of i>^ inch tubing. Transmission 
s by sprocket and chain, the sprocket being 13 inches in di- 
ameter and being placed on a box containing the compensat- 
ing gears. Four Hub Roller Bearings are used on the rear 
axle. 

The engines will be placed under the seats and enclosed in 
a dust-proof case. The boiler will contain 270 copper tubes, 
and will also be placed out of sight. Both fuel and water 
supply will be automatic. 

Three chains will be employed in transmission, two.running 
from the crank shaft to a countershaft, which in turn drives 
the main sprocket chain. 

An air alarm and air brake will be used. 

Steering and speedchanging will be controlled by one lever, 
while a second lever operates the alarm and the brake, either 
independently or simultaneously. 

Both water and steam gauges are within plain view of the 
operator, whose attention will be directed to any change, how- 
ever slight, in the water level or steam pressure, by the ring- 
ing of a buzzer. 

An automatic pump furnishes the air for the brake and the 
alarm. 

In. design the vehicle will resemble a trap. 



New riotor Fire Apparatus. 

The Fire Commissioners of Hartford, Conn., are looking 
about for a motor hose cart, so satistactory is the record of the 
self-propelled fire engine they have had in service for several 
years. While investigating this matter they have run across 
a novelty in fire engines which interests them greatly. The en- 
gine is a storage battery affair and can be run out at short 
notice and go at high speed. It is lighter by the weight of a 
boiler than a steam fire engine, for it does not depend upon 
its own power for pumping after it reaches the scene of duty 
It is intended only for duty in the city territory, where there 
is electric service, and on arriving at a fire simply connects 
with an electric wire and runs its pump as a trolley car runs 
its motors. 
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A public test of the Aaltham motor carriage was made on 
Commonwealth Avenue, Boston. Mass., the other day. The 
test was declared to be quite successful, though the first model 
exhibited a number of defects which will be remedied in ve- 
hicles now under construction. The motor is of the gasolene 
variety, and the most noteworthy points about the inventor's 
work are said lo be the discarding of the water jacket and the 
method of applying the power direct. 
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The Diesel Oil Engine. 



SUMMARIZED TRANSLATION BY B. DONKIN, M.I.C.E. 

(From the London Engineer.) 

The Zettschrift des Ver fines deutscher Ingenieure, July 
lo, 17, and 24, 1897, contains a long paper, with drawings 
and experiments, on this engine, the invention of Herr Ru- 
dolph Diesel, called a "Rational Heat Motor." For several 
years Herr Diesel has put forward a claim w^hich he is now 
in a position to substantiate, that %\% oil motor, by its pecu- 
liar process of combustion, utilizes the heat supplied to it to 
greater advantage than any other. Our existing methods of 
obtaining power are admittedly wasteful, although economy 
of combustion is one of the pressing industrial questions of 
the day. The heat efficiency of our present engines using 
saturated steam is 12 per cent, or 13 per cent, for triple-ex- 
pansion engines above 1,000-horse power, 9 per cent, for com- 
pound engines of 150 to 200-horse power and upward, and 5 
per cent, or 6 per cent, for small condensing engines up to 50- 
horse power. Considering that for more than a century the 
utmost efforts of scientific men and engineers have been de- 
voted to perfecting the steam engine, these figures are not en- 
couraging. 

Heat Efficiency of Steam Engines, etc. — The cause of fail- 
ure is the dissipation of heat in the successive processes for 
turning it to account. Heat is lost during evaporation, the 
boiler efficiency not being more than 80 per cent. , in the 
theoretical efficiency of the engine, w^hich cannot be more than 
one-third of the heat supplied, if steam be used as the motive 
power ; in the indicated efficiency, or quantity of heat changed 
into indicated work, or power exerted on the piston ; and, 
lastly, in the mechanical efficiency, or heat actually turned 
into work, less the friction of the parts. These four efficien- 
cies, as yielded by a 700-horse power triple-expansion con- 
densing engine of the latest Sulzer type,built by the Maschinen- 
Fabrik. Augsburg, and by a Schmidt engine with high boiler 
pressure, and steam superheated to 350 deg. Cent., are tabu- 
lated in Herr Diesel's paper, and give a mean heat efficiency 
of 13 per cent. The author, Herr Diesel, is of opinion that it 
will not be possible greatly to increase this limit in steam en- 
gines, based as it is on a boiler efficiency of 80 per cent, and 
a mechanical efficiency of 85 per cent. Nor could any small in- 
crease in efficiency much affect the radical diasd vantage of 
the steam engine, namely, its low theoretical heat efficiency. 
Even if a maximum could be attained in practice, only 30 per 
cent, of the heat given to the engine would be turned theoret- 
ically into work. The three evils of steam engines may be 
thus summarized: (i) The use of steam to drive the piston, 
in generating which, from 20 per cent, to 30 per cent, of the 
heat is lost; (2) the low theoretical efficiency ; (3) the sensi- 
tive nature of steam, the influence upon it of the metal walls 
of the steam passages and cylinder, and the rapidity with 
which it condenses. 

It is not surprising that a better utilization of combustibles 
than is afforded by our present methods is one of the most 
urgent topics of the day, and is occupying many minds. For 
more than fifteen years the author has been engaged on va- 
rious experiments with different heat-producing agents. 
His first trials with an ammonia motor, giving a large work- 
ing range of temperature, proved that highly superheated va- 
pors, whatever their nature, cannot be properly utilized, un- 



less a correspondingly high difference of pressure is availa- 
ble, to allow them to expand. Otherwise the steam or vapor 
is still superheated at the end of expansion, and a portion of 
the heat put into it is wasted. It is possible to determine the- 
oretically the pressures necessary to utilize this superheat ; 
they should be from fifty to sixty atmospheres. As ammonia 
vapors were very difficult to handle at these pressures, the 
author was led to use air as a simpler pressure agent. The- 
oretically the same results were obtained, and it was found 
that to utilize to the utmost a high range of temperature, a 
correspondingly high range of pressure is necessary. These 
two conditions cannot be separated. At first the air was 
treated in closed vessels, and heat applied and withdrawn ex- 
ternally ; but before long it became evident that not only could 
the air be compressed and used to procure the requisite press- 
ure, but also that the heat could be generated by combustion 
in the cylinder itself — a method long since employed in in- 
ternal combustion motors. The principles at which Herr 
Diesel had thus arrived were set forth in his book: "Theorie 
und Construction eines rationellen Warmemotors. Berlin: J. 
Springer. 1893." Translated into English by Bryan Donkin, 
M.I.C.E., and published by Messrs. Spon, London. 1894. 

New Process of Combustion.— The chief points forming the 
groundwork of the new method are the following: In every 
process of combustion a distinction must be carefully drawn 
between the temperature of ignition and the temperature of 
combustion. The first is practically constant, and depends 
only on the physical properties of the combustible. The higher 
the pressure, the lower this temperature of ignition. The 
temperature of combustion, on the other hand, is variable — 
always much higher than that of ignition, and depends on. 
many conditions, but chiefly on the quantity of air supplied. 
Hitherto the temperature of combustion has been produced 
after ignition, by and during the process of combustion it- 
self. Starting from theory, Herr Diesel has evolved a new 
method of what he calls ** rational combustion." for which four 
conditions are essential. 

(i) The temperature of combustion should not be produced 
by and during combustion, but before and independently of 
it, entirely by the mechanical compression of air. This ap- 
parently contradictory idea, which involves a complete reversal 
of our present notions of combustion, is really grounded on 
the Carnot process. 

(2) It is essential that the air be. compressed adiabatically 
only, and not at first isothermally. as required by the perfect 
process. In this way it is possible to raise the air to the tem- 
perature of combustion by pressures much lower than tho.se 
required in the perfect Carnot cycle— say, from thirty to fifty 
atmospheies only. It is by reason of this departure from the 
pure theoretical cycle, in which pressures of from 100 to 200 
atmopheres, and more, are required, that it becomes possible 
to carry out the method of combustion at all. An impossi- 
ble is replaced by a practical working cycle. 

(3) The air being thus already raised by adiabatic com- 
pression to the temperature of combustion, the combustible 
must be injected into it by degrees in such a way that the 
heat developed by gradual combustion is converted into work 
as it is produced, by reason of the corresponding expansion 
of the air and gases driving out the piston. If this be done, 
combustion will produce only a very slight, if any, rise in tem- 
perature. 

(4) The fourth condition also contradicts our present the- 
ories. It has hitherto been held that the excess of air for 
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combustion should be reduced within the smallest limits. 
With the author's method, on the contrary, a large excess of 
air is required, but this surplus quantity is carefully regu- 
lated, and the amount previously determined for each kind of 
combustible. 

In the paper in the Zeitschrift des Vereincs, etc. above 
referred to, a graphic diagram is given to illustrate the 
method. The air is first compressed, and at the same time 
greatly raised in temperature ; combustion then takes place 
gradually, and as the piston moves out, driven by the expan- 
sion of the air and gases, combustion and expansion are al- 
most isothermal, and without increase of pressure. The ad- 
mission of the combustible is then cut off, the air and gases 
continue to expand until the exhaust valve opens. By vary- 
ing the time and duration of admission, or the period of cut- 
off, the shape of the expansion line, and area of the diagram, 
and hence the work done, can be modified. 

Proposed Compound Engine.— lo carry out the principles 
above set forth, the author proposed a four-cycle process, di- 
vided between three vertical inverted cylinders, side by side, 
the two outer being motor and combustion cylinders, and the 
inner for compression, expansion, and exhaust. The three c)^- 
linders are connected to each other, and to a reservoir of com- 
pressed air. The motor plunger cranks are set at an angle 
of i8o deg. to the cranks of the central cylinder, and all 
three pistons work downward on to the cranks. Air is first 
drawn into the central cylinder, slightly compressed, and sent 
on to the receiver. The two plunger pistons then draw it into 
the motor cylinders at the top during their first down stroke, 
and compress it further in the second up stroke to the 
requisite pressure and temperature. During the next down 
stroke (3) the combustible is gradually introduced at the top, 
and burns as the piston moves out or descends. The combus- 
tible is assumed to be powdered coa], admitted through a re- 
volving valve, but hitherto it has only been found practicable 
to utilize pulverized oil for the purpose. When the piston has 
moved through about one quarter of the stroke, the supply of 
combustible is cut off. and the air and gases of combustion 
continue to expand. At the end of the stroke a valve at the 
top of both cylinders opens communication with the central 
clyinder. The next up stroke (4) of the motor pistons forces 
the air and gases, still at a considerable pressure, into it; the 
central piston is driven down, and the air beneath it is com- 
pressed. In the return stroke of this central piston the ex- 
haust valve at the top of the cylinder opens, and the products 
are discharged to the atmosphere. The whole process is thus 
accomplished in two revolutions for the three pistons, or four 
strokes, and the cycle is similar to that carried out in internal 
combustion engines. It is shown in a table with three paral- 
lel columns, one for each piston. This will be found at page 
54 of Diesel's t>ook (English translation), already mentioned. 
By using two motor cylinders, a combustion or working stroke 
is obtained at each revolution. 

The advantages of this arrangement are many. Consider- 
ing it first from a theoretical point of view, the boiler efficiency 
is equal to unity. According to Herr Deisel, the possible the- 
oretical eflBciency is from 50 per cent, to 70 per cent. , and 
therefore double that of a steam engine, and the indicated effi- 
ciency must also be much higher, because the air and com- 
bustible gases do not condense like steam, and the heat being 
generated in the cylinder itself, there is no loss in passages, 
pipes, etc. On the other hand, the mechanical efficiency must 
be lower, on account of the very high compression. Some 



critics have even maintained that it would ^e so small as to 
outweigh all other advantages of the new engine. These were, 
however, so obvious that Herr Kiupp joined the ff.ovement in 
its favor, and the Maschinen-Fabrik, Augsburg, agreed to test 
the principles on which it was based, by constructing an ex- 
perimental single-cylinder vertical motor driven by liquid fuel. 
Powdered coal, although at first sight offering such a simple 
and efficient combustible, has not been found practicable at 
present, and it was considered advisable, if coal was to be 
used at all, lo convert it first into gas. 

Twelve Horse- Power Experimental Engine. — The verti- 
cal single-acting single-cylinder inverted engine first worked 
at Augsburg resembled a gas engine in construction and de- 
sign. The piston was above, acting downward in the usual, 
way through a connecting-rod on to the crank. An auxiliary 
or valve shaft, driven from the crank shaft by means of 
conical wheels carried two cams opening ^respectively the oil 
and air valves, which were held on their seats by springs. 
The working cycle in this and the succeeding engines is as^ 
follows: (i) The piston, driven down by the momentum of 
the fly-wheel, draws in atmospheric air through a valve at the 
top. (2) The piston rises, the air valve closes, and compres- 
sion takes place till the air is at a sufficiently high pressure ta 
attain the temperature necessary to produce combustion. Both 
temperature and pressure are regulated by the stroke of the 
piston, or the size of the clearance space. (3) Piston descends 
(motor stroke), oil admitted and injected into the air at high 
pressure from a small oil pump, the stroke of which is regu- 
lated by three different cams on the auxiliary shaft, giving a 
cut off at 2 per cent., 5 per cent, or 10 per cent, of the stroke. 
Thus gradual combustion is obtained after cut-off, and the air 
expands till the piston leachesthe lower dead point. (4) Pis- 
ton rises, exhaust valve opens, and air and gases of combus- 
tion are discharged to atmosphere; the cycle then recom- 
mences. The engine is started by connecting it to a receiver 
of compressed air, which is filled by the motor itself while 
running. There is no light, or ignition burner, and combus- 
tion is spontaneous. 

Water Jacket. — The new motor was worked at first without 
a cooling jacket, but it was afterward found desirable to add 
one. The water jacket is not, however, a necessary evil, as 
some think, but is requiredtheoretically to carry off part of the 
heat, and in Herr Diesel's opinion, all efforts to diminish 
greatly the losses of heat under this head are futile. There is 
only one right way, according to him, to secure this object,, 
namely, to choose such a process of combustion that more heat 
than at present is absorbed in doing work; then, even on the- 
oretical grounds, there will be less to carry off. As the new 
method required high pressures, temperatures, and speeds, 
the lines of existing engines could not serve as models, and al- 
most everv detail was the result of long and patient study, ex- 
tending over two years. At the end of that time a second en- 
gine of the same size, embodying various improvements, was. 
constructed, which, although far from perfect, gave surpris- 
ingly good results, and ran for months with oil and with light- 
ing gas, to furnish power for part of the Augsburg Maschinen- 
Fabrik. As the result of these different trials, a new 20-horse 
power petroleum engine was made, and tests on it were begun 
in the early part of this year, 1897. No experiments appear 
to have been published concerning either of the two i2-hor8e 
power engines. 

Twenty-Horse- Power Experimental Engine. — This latest 
engine— see Figs, i and 2— does not differ much from those. 
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already described, except that the valve shaft is at the top, 
and the cylinder and covers have a water jacket. It is verti- 
cal, inverted, single cylinder, single acting, and similar in 
external construction to an ordinary oil motor. C is the cyl- 
inder. The piston P acts downward through connecting-rod 
b on to the crank c below. The valve shaft W, driven by bevel 
wheels from the crank shaft, carries several cams opening re- 
spectively the oil valve n, the air valve V,, and the exhaust 
valve V, — Fig. 2. Another cam works the valve V for start- 
ing. A small vertical air pump Q, also water jacketed, and 
driven from the connecting-rod by levers X and 2, forces air 
under pressure into the receiver L at the left hand side of 
Fig. I. 

By means of the branch pipe S from L the same pressure, 
which is much above that in the motor cly nider, is maintained 
in the injection nozzle D, to which the petroleum passes 
through the small central needle valve n. By varying the 
pressure in the receiver, and the stroke of the air pump, the 
admission of oil can be accelerated or retarded, and the pro- 
gress of, combustion thus regulated. 

In the Zeitschrifty etc., a large number of drawings and in- 
dicator diagrams are given, illustrating the successive im- 
provements in the engine from 1893 to 1897. They were ob- 
tained under various working conditions, the engine being 
driven with benzene, petroleum, lighting gas, volatile vapors, 
and mixtures of fluids and gases. By means of these dia- 
grams the author distinguishes six periods in the evolution of 
the engine. In the first, the explosions were violent, and the 
indicator pencil much disturbed; the trials were even attended 
with some danger. During the second, the experimenters suc- 
ceeded in making the engine run empty continuously, combus- 
tion became steadier and quiet ; and although the areas of the 
indicator diagrams were practically nil, they gave promise for 
the future. An attempt was next made, and shown in the 
third set of diagrams, to inject the corhbustible in quantities 
corresponding theoretically with the travel of the piston, but 
this was found to give negative results. It was therefore 
abandoned, and better diagrams followed in Period IV. Pe- 
riod V. showed a gradual but steady improvement. Combus- 
tion was irregular at first, but became less fluctuating, and 
the engine ran for several months without stopping. Period 
VI. marks its completion. The indicator diagrams were ob- 
tained by Professor Schroter during his trials, described be- 
low, and the changes produced by varying the cut-off are 
marked in them in the same way as in a steam engine. An 
interesting set of indicator diagrams are given in the original 
paper, showing graphically the comparative merits of three 
different heat motors. These diagrams are superposed, one 
over the other, and taken respectively from a marine steam en- 
gine, a Grob oil, and a Diesel oil motor, all of the same dimen- 
sions and power, and to the same scale. The area of work in 
the last is much the greatest. 

Tesls. — Experiments were made on this new 20-horse power 
engine in February, 1897, by representatives of the Krupp, 
Sulzer, and Deutz firms, and by Professors Schroter, Guter- 
muth, Sauvage, and others. Most of the trials lasted several 
days, and the engine was put to the test in every possible 
way. These experiments confirm Herr Diesel's statement that 
the efficiency ot his engine is higher than that of other mo- 
tors. The boiler efficiency is equal to unity, there being none. 
The theoretical possible heat efhciency varies from 50 per 
cent, to 70 per cent., and is about twice as high as is possible 
in the best steam engfnes, and half as much again as in inter- 



nal combustion motors. This in part explains the superiority 
of the new engine, especially when made compound as de- 
scribed. The indicated efficiency, or the percentage of heat 
actually turned into indicated work, is 70 per cent, to 80 per 
cent, of the maximum theoretical possible efficiency, while the 
mechanical efficiency is 71 per cent, to 75 per cent. The re- 
sults obtained in the tests made on other oil engines by Pro- 
fessor Hartmann, and those of the Diesel motor, when run- 
ning at full and half-power, and empty, are represented in a 
comparative graphic diagram, in which the abscisse are the 
volumes of stroke per second, and the ordinates the consump- 
tion of petroleum per brake horse-power hour. This diagram 
shows that in the Diesel motor the consumption increases very 
little as the load diminishes, and is practically constant within 
certain limits, because the thermal efficiency rises as the work 
decreases. Perhaps one of the most important characteristic 
of the engine is its small dimensions, as compared with other 
explosion motors, being much less in size for the same speed 
and power. The mean available pressure is also higher, the 
area of work, as shown by the indicator diagrams, is larger, 
and hence the cylinder dimensions less. It was at first 
thought that the very high pressures of air would necessitate 
heavy connecting-rods, levers, and crank shaft, but it is now 
found that these can be lighter than usual. 

The performance of the engine is regulated by the cut-off, 
that is, the period during which oil is admitted, and it re- 
sponds quickly to the governor. No explosions are missed, 
and this is an advantage as compared with internal combus- 
tion motors, one of the chief drawbacks of which is their irreg- 
ularity in running. The engine is always ready for work, and 
no dirt or grease collects on the internal surfaces, because 
combustion is complete. No arrangement for ignition, either 
electrical or by flame or hot tube, is required, nor is there any 
vaporizer or pulverizer. Unlike the steam engine, it gives 
practically the same results, whether made large or small, 
and therefore no object is gained by centralizing the power, 
nor need it all be supplied for many purposes from one engine, 
with the consequent disadvantages of long and expensive 
shafting. Of course, the chief recommendation of the Diesel 
motor is its low consumption of oil, which is only one-half 
pound per brake horse-ix)wer hour, under normal working 
conditions. 

Experiments have already been made with petroleum and 
lighting gas, and the Augsburg Maschinen-Fabrik are testing 
the motor with ordinary hard coal, and are now constructing 
a rso-horse power compound experimental engine, with gen- 
erator for driving it with cheap or power gas. The oil trials 
made by Professors Schroter and Gutermuth showed a heat 
efficiency per indicated horse-power of 34 per cent, to 35 per 
cent. , or 50 per cent, more than is obtained in gas engines* 
when working at maximum power. Further, the engine is 
new, and capable of greater development. If power gas from 
a generator be used, there is of necessity a loss of heat in the 
generator, which only converts about 80 per cent, of the heat 
in the coal into gas ; but improvements in this direction may 
be expected, especially if the gas be compressed to 40 or 50 at- 
mospheres. 

The latest experiments with the 20-horse power 
engine show a consumption of 0.47 pound oil per brake horse- 
power hour. Herr Diesel's views are confirmed by Professor 
Schroter, who considers that the theoretical principles on 
which the engine is constructed have been justified by the re- 
sult. In most new inventions, engines have first been built, 
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and their theory deduced afterwards ; with this engine the 
contrary course has been successfully followed. 

J'ro/. Schroter's Trials on a 20 hp Diesel Engine. — The 
engine constructed by the Augsburg Maschinen Fabnk was 
tested by Professor Schroter under the following heads: — In- 
dicated and brake horse-power, consumption of petroleum, 
quantity of cooling jacket water, and heat imparted to it, and 
temperature of the exhaust gases. Arrangements were also 
made to determine the chemical composition of the exhaust 
gases, and heating value and composition of the petroleum, 
and the results checked in the Technische Hoch Schule at 
Munich. Both the motor cylinder, in which the ordinary four 
cycle was carried out, and the single-acting air pump were in- 
dicated. The piston diameter in the motor cylinder was 9.8 
in., and stroke 15.7 in. ; diameter of the air pump piston, 2.7 
in., stroke 7.8 in. The indicator springs were previously care- 
fully tested, and the mean values obtained were taken. The 
scale adopted was one millimeter per atmosphere. The effi- 
ciency was assumed to be the diffeience in indicated work 
shown by the motor cylinder and air pump indicator diagram. 
There were five trials in all, two at full, two at half-power, 
and a fifth while running empty. Each lasted one hour. 
Fi£»- 3 gives an indicator diagram taken during a full power 
trial; Fig. 4 an indicator diagram from the air pump or nega- 
tive work. During the two experiments at full power the rev- 
olutions per minute were respeqtively 171 and 154; the gov- 
ernor was fixed during each trial, and no variations in speed 
were allowed. It was shifted for each fresh experiment. The 
mean pressure in the motor cylinder was 7.4 atmospheres 108 
pound per square inch; indicated horse-power 26.5 and 23.6 
respectively — deducting the air pump indicated horse-power. 
This diflFerence in power in the two cases was due to the differ- 
ent speeds. A brake was applied, and gave for the first trial 
19.8 brake horse-power, and for the second 17.8 brake horse- 
power, or a mean mechanical efficiency of 75 per cent Prof. 
Schroter remarks that *'all his co-workers were surprised 
at the simplicity of the engine, and the ease with which it was 
started'* by connecting it to the receiver, where the pressure 
was always forty atmospheres. He considers that "it ran so 
quietly and steadily that it was difficult for an outsider to re- 
alize the forces brought into play." No difficulty was found 
in preventing leakage from the receiver. 

Consumption oj Oil, Heat Value, Etc, — The petroleum 
was taken from a carefully gauged can, duly weighed before 
and after each test, and the consumption found to be 0.54 
pound and 0.52 pound per brake horse-power, and 0.40 pound 
and 0.39 pound per indicated horse-power per hour respec- 



tively for the two full power trials. For the two trialB at half 
power, namely, at 9.5 brake horse-power, and 9.8 brake 
horse-power, the consumption was 0.61 pound per brake horse- 
power hour. These figures show that even now, in its earlier 
experimental stage, the engine is ahead of other oil motors, 
and while running at ordinary speed with normal full load, 
gives a consumption in round numbers of one-half pound oil 
per brake horse-power hour. It should be noted that the rela- 
tively increased consumption at half -power is only 15 percent. 
The temperatures of the exhaust gases were taken behind the 
exhaust valve, those of the cooling water into and out ot the 
jacket. The quantity of water was measured from time to 
time by observing the length of time required to fill a large 
tank, and the temperatures being simultaneously read off, the 
heat carried off in the cooling water jacket was thus approxi- 
mately determined. The density of the petroleum used was 
repeatedly taken from both the feeding can and the supply 
tank, and was found to be about 0.80 when reduced to normal 
temperatnre. The mean composition of the oil was 85.13 per 
cent. C, 14.21 per cent. H., and 0.66 per cent. O. 
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The Pittsburg flotor Vehicle Company. 



Under this title a company was incorporated, Oct. 2, under 
the laws of Pennsylvania, to manufacture motor vehicles of 
all kinds. At first, however, the company's attention will be 
entirely given to a tandem tricycle of moderate price and light 
construction, propelled by a gasolene motor which will exhibit 
several novel features. 

The capital stock is $60,000, all paid in, and the officers are: 
Louis S. Clarke, president; James K. Clarke, treasurer; John 
S. Clarke, secretary, and William Morgans, manager. 

A floor 80 x 145 feet has been rented in a fine building at the 
corner of Third Avenue and Ferry Street, and a catalogue will 
soon be issued. 
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Here's a Chance. 



The Fifth Avenue Coach Co., operating a line of stages on 
Fifth Avenue, New York, wish to adopt motor stages, and 
are in the market for a suitable system. Inventors and man- 
ufacturers who think they can supply what is wanted, should 
communicate with W. G. Peckham, in Broadway, New 
York. It is expressly requested that negotiations be opened 
by correspondence 
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The Cycles of Qas and Oil Engines. 

Bv Hr. James. D. Roots. 
No. II. 

(Prom the London Engineer.) 
Robert Street may fairly be described as the origiaator of 
the internal combustion engine, since in his patent we have 
the firat description of a practical and workable engine. 

It is entitled "Method to produce an inflammable vapor 
force by means of liquid air, (ire and flame, for communicating 
motion to engines pumps and machinery;" is dated May 7, 
I7g4, and snfflbercd 1933. It is on similar lines to mostof the 
following engines on this cycle, encept that the piston is con- 
nected to a beam instead of to a crank. It is a non-compres- 
sion engine of t5fpe i. The illustration accompanying the spec- 
ification is a mere sketch, Fig. a, but the description^not only 
of the construction of the engine, but also of its working, is 
very clear and concise. I cannot do better than quote this 
part of the specification : 




It will be noted that this is the same process lor vaporiza- 
tion, though in a much cruder form, than has been adopted 
at the present day in some oil engines upon the two-revolution 
or De Rochas cycle, viz., the dropping the fiuid fuel upon a hot 
surface of metal within the cylinder to vaporiie and ignite it 
In rSbo the Lenoir engine was produced in France. On the 
Bth of February of the same year Lenoir took out a patent in 
this country, numbered 335, and entitled "Improvements in 
obtaining motive power and in the machinery or apparatus 
employed therein." The Lenoir engine was undoubtedly the 
first engine that was commercially a success; it sold in con- 



" A, an iron cylinder; B, a solid iron piston made to fit cyl- 
inder ; D, a strong frame tn which the cylinder is suspended ; 
a, a stove to keep the bottom of the cylinder hot ; F, a counter- 
sunk touch-hole, and near the bottom of the cylinder. As soon 
as the Ixittom is sufficiently heated, pour a small quantity of 
spirits of tar or turpentine into the funnel, which falls on the 
hot part of the cylinder, and instantly the liquid is converted 
into an inflammable vapor; at the same moment raise the pis- 
ton by means of the lever G, which sucks in the external con. 
densed air. and also raises a light to the touch-hole, the confined 
vapor takes lire similar to gunpowder, and by the combined 
power of inflammable and rarefied air thus incorporated to- 
gether, forces the piston B up the frame. anJ also raises with 
it the long shaft K, which descends with the piston to the bot- 
tom, and works the pump or other machinery at the opposite 
end at L. The two sides of the frame. Fig. 2, are made hol- 
low, like a groove, to guide the piston in its return into the 
cylinder ; the same operation continued, a constant motion is 
communicated." 

It will be seen that here ate the ii^ain points as to construc- 
tion and working of the subsequent engines upon this cycle 
that afterward achieved success. The piston at the copimenoe- 
ment of the cycle draws in a charge of ait to mix with the va- 
por of the spirit previously injected (or a portion of the sticke; 
flame is then drawn into the cylinder to ignite it, the piston 
is driven out by the resulting explosion, and during the re- 
turn or in-stroke of the piston, the products of the combustion 
are displaced from the cylinder, when the cycle 
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siderable numbers. Fig. 3 is a sectional plan taken from the 
patent drawing; it very much resembles the steam engine of^ 
that time. A is the cylinder, B the piston ; G is the, 

sion slide, and H is the exhaust slide. TjTTS^double: 

explosions taking place on both sides of the piston. Assum- 
ing that it commences to move from the positions show n5i^ air 
is first drawn into the cylinder end A\, and then air and gas 
are drawn through the slide G^ the gas from the port T find 
gas-cock R Xo the same end A^, the piston-rod end of the cyl- 
inder, through the 'port C. This admission of the working 
charge is continued for about one-half of the stroke, at which 
point the pressure in the cylinder is below the atmospheric, 
see Fig 4. The slide then closes the port or channel C, and 
the charge is ignited by an electric spark produced by a 
Rhumkorff coil at the igniter /. The explosion pressure rises 
to about 85 pounds per square inch; the piston is driven to the 
end of the stroke, at which point the pressure has fallen to 
about 7 pounds per square inch above atmosphere. The ex- 
haust slide H then opens the port /?, and on the return stroke 
the products ot combustion are displaced from the cylinder up 
to the dead point of the return stroke, whereupon the cycle 
commences again. The eccentric G' works the slide (7, and 
the eccentric //^ on the other side of the engine works the ex- 
haust slide H, J is the electric Igniter at the other end of the 
cylinder. The same operations take place at the other end 
of the cylinder A^. The indicator card, Fig. 4, is from a Le- 
noir engine. The diagram. Fig. 5, further explains this cycle. 




Ltmoit Cycle 

We now come to Type 2 of Class i. The earliest engine of 
this cycle is Samuel Brown's. There are two patents, the one 
No. 4,874, dated Dec. 4, 1823, and the second containing im- 
provements upon the first. No. 5,350, April 25, 1826. Fig. 6 is 
taken from the earlier of the two patents. A A are the cylin- 
ders, BB the jackets open at the top between A and B to al- 
low water to overflow into the working cylinder A from the 
jacket. C C are the pistons suspended by chains from the rock- 
ing beam D. EE are valves sliding upon the piston-rods, and 
suspended from the rocking beams by the chains FF^ passing 
over wheels attached to the spiral spring G, H is the con- 
necting rod transmitting the motion of the rocking beam to the 
crank-shaft / carrying the fly-wheel, y is a rod connected to 
the rocking beam Z>, transmitting motion to a second rocking 
beam K by means of the tappets J and / . The ends of the 
rocking beam K operate the slide valves ZZ., which open and 
close the ports MM. N is the gas reservoir or chamber sup- 
plying the nozzles 00 inside the cylinder, and the pilot light 
burners PP outside the ports MM. The end of the rod y ope- 



rates the pump Q in the water tank Q^^ which pumps water 
into the jackets. E^ are small mushroom relief valves opening 
upward and outward fitted in the piston covers or valves E\ 
there are two in each. Water stands in the cylinders to the 
level of the top of the pipes RR; any excess flows back into 
the tank Qx by these pipes. The slide Nx in the chamber 
A^ controls the supply to the gas pipes feeding the nozzles 00^ 
inside the cylinders. The burners PP remain alight during 
the running of the engine. The movement of the slide A'^ is 
effected by the tube 5, containing mercury to act as a gov- 
ernor ; the tube .V is oscillated on the center S\ by the tappets 
7^7" on the rod y. As the action in both cylinders is alike, 
what follows applies to both equally. Assuming the piston 
to be at the top of the cylinder, as it is in the right-hand cylin- 
der, we are considering the right-hand ' cylinder only — the 
burners PP are lighted, the fly-wheel is turned and the piston 
on the right of Fig. 6 descends ; the tappet /, when the piston 
is neai;ly at the bottom, strikes the beam A^ moves the slide 
L, opens the port My and lights the gas at the nozzle O inside 
the cylinder ; this continues to burn, the valve E being open. 
The piston ascends on the up-stroke, the combustion contin- 
ues, and when the piston is near the top of the stroke the tap- 
pet ft strikes the beam K^ which closes the valve M, and the 
pump Q causes the water to overflow from the jacket on to 
the ascending piston, and at the same time the piston-rod guide 
closes the valve E by stretching the spring G. The vacuum 
produced by the cooling of the products of combustion in the 
cylinder drives down the piston until the pressure within 
nearly equals the atmospheric, when the :ipring pulls up the 
valve K and the continued descent of the piston forces out the 
remaining products. The slide L again opens the port M^ the ' 
rocking tube S again opens the slide A^,, and the cycle recom- 
mences. 

Although Street was the fii*8t inventor and maker of a gas 
engine, yet this engine of S. Brown is the first gas engine, in 
spite of its complication, that was an industrial and continuous 
working mechanical success. A number were made and worked 
very successfully for many years; they were used chiefly 
for pumping, and propelling boats and barges. See Mechan- 
ics' Magazine y Vol. II., page 360 and 386, and Vol. IV., page 
19 and 167. 

Although I have placed Brown's engine as the first in Class 
I, Type 2, its chief and leading idea being the working by the 
pressure of the atmosphere, owing to the vacuum created in 
the cylinder, yet a close examination of the construction of the 
engine shows that there was more or less continuous combus- 
tion during that art of the working stroke prior to the produc- 
tion of the vacuum, the flame burning from the jet or nozzle 
in the cylinder. It has not been placed under Class 3, Type 
10, for the reason stated. 

The best known and most successful engine of this class and 
type is that invented by Langen and Otto, the patent in this 
country being dated Feb. 12, 1866, and numbered 434. Fig. 7 
illustrates this engine. It was excessively noisy, but it was 
economical ; it consumed far less gas than any gas engine 
preceding it. It was, however, of a very similar construction 
to Barsanti & Matteucci's engine, which appeared in 1 861; 
the cycle was precisely the same, but it had an advantage in 
having flame instead of electric ignition ; they were both free 
piston engines. The Langen & Otto was commercially suc- 
cessful, while the Barsanti & Matteucci was not. The Lan- 
gen & Otto is still occasionally to be found doing regular 
work even in this country. I know of one that does its daily 
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work Batisfactoiily to its owner; and after many years of sex:v- 
ke the owner, when I last saw him, had n3 intention of re- 
placing it by a compression engine in spite of its noisiness. 

In the Langen & Otto engine the power of the explosion 
is not transmitted to the shaft. The pressure produced by the 
explosion throws upward in the cylinder a free piston, t. e ^ sl 
piston not connected to the shaft during the time in which the 
explosion is acting upon the piston. The piston having com- 
pleted the upward stroke due to the explosion is then auto- 
matically dutch-^ared to the shaft, and the power stroke is 
eftected by the atmospheric pressure upon the piston during 
the larger part of the return or instroke. 

The cycle is as follows: When the piston B is at the low- 
est position in the cylinder A, the fly-wheel is turned by hand, 
lifting the piston by means of the toothed wheel Con the shaft 
Z?, which gears into the rack E fixed to the piston. The rack 
moves in the guide F. The raising of the piston draws in a 
charge of gas and air through the port Gy the slide H being 
moved to allow it. The port / in the slide permits commu- 
nication between the port G and the air inlet port / and the 
gas supply A'. The charging continues for about one-tenth 
the whole stroke of the piston ; when the piston reaches the 
position shown the slide H opens'the port G to the flame pocket 
L in the slide. The pocket is supplied with gas and air just 
before each ignition, and the mixture in the pocket is ignited 
by the burner flame M. The flame from the pocket is drawn 
into the port, G^ ignites the charge in the cylinder, and the 
piston is thrown, up by the explosion. A free upward move- 
ment is allowed to the rack E by the toothed wheel C as it is 
connected to the crank shaft by a clutch, having an equivalent 
action to that of a ratchet and pawl. 

The quantity of charge drawn into the cylindei is adjusted 
to be only that amount necessary to throw the piston to the 
top of the cylinder ; any excess force there may be is taken up 
by a rubber buffer provided to receive the blow. 

A vacuum if formed in the cylinder by the prolonged ex- 
pansion, and the pressure of the atmosphere on outside of the 
piston impels it on the return stroke, upon which the clutch 
A^ connects it to the fly-wheel shaft. The clutch A^ contains 
wooden rollers, which allow free movement in one direction 
but have a frictional grip in the other. The piston continues to 
descend, giving power until the pressure within the cylinder 
reaches that of the atmosphere again, when the momentum 
of the fly-wheel continues its movement to nearly the bot- 
tom of the cylinder, expelling the products. The fly-wheel 
momentum commences the upstroke of the piston, drawing in 
the new charge of gas and air, which is ignited, and the cycle 
is repeated. 

The indicator card at Fig. 8. published by Mr. Crossley, for 

^'9 g- 
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which I am indebted to Professor Robinson's book, "Gas and 
Petroleum Engines," shows clearly the action of this cycle. 
Fig. 9 shows the respective lengths of the processes of this cy- 
cle — not lengths of time, but of operations of this cycle. 



Fio, $. 




Lsn^n dtij Otto, 

With regard to Type i of this class — uon- compression en- 
gines deriving their power from the .explosion— I do not think 
that any economy, or indeed any improvement, is likely to be 
effected in the future once more to place it in the market as a 
competitor of compression engines. This cycle is, I believe, 
dead as far as motors are concerned; but it may possibly 
be used again for some special purpose, such as a gas ham- 
mer. Although, however, the atmospheric cycle-is practically 
dead, I think it is quite within the range of possibility that a 
competitor of existing engines, on the ground of economy, but 
not on any ground — for such an engine will always be larger 
and heavier for its power than a compression engine — might 
be devised in the light of our present knowledge and of im- 
provements effected in gas engine practice since engines of 
this type were designed. 



'►— •- 



Alcohol as a Fuel for flotors. 



Experiments conducted in France to determine the relative 
merit of alcohol, kerosene and gasolene for power purposes, 
have produced the following results. Alcohol contains about 
half as many heat units as petroleum and evaporates less rap- 
idly. In introducing alcohol into the motor therefore it was 
necessary to make a number of changes. The motor was 
started with petroleum and alcohol was substituted when the 
exhaust had reached a certain temperature ; and the propor- 
tions of the mixture were modified, as twice as much alcohol 
as petroleum is required to produce an explosive mixture. 
Another method adopted was the use of a carbureter heated 
by gas and kept at a constant temperature, an expedient, 
however, which was tound to be accompanied by considera- 
ble danger. 

When economy of fuel was considered, alcohol was relegated 
to the rear, being over live times as expensive as kerosene for 
work done, and over three times as expensive as gasolene. 
When to this unfavorable showing is added the element of 
danger, we may dismiss alcohol as a fuel for motors. 



We have had several letters from different parts of the States 
asking for information, and they have all mentioned seeing 
the photo in your paper. Mohler & De Gress. 

Mexico City, Mex, 
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589,SB3. Governor /or Gas Engints.—Prad W. Spocke, 
iDdisnapolis. Ind. Filed April 7, 1896. Serial No. 586,570. 

CViwwf.— Ina governorfora double-acting gas-engine, the 
combination with the paii ot gas-inlet valves, a lever pivoted 
to each of said valves, and means for independently opening 
each of said levers through the medium of its respective lever, 
of a goveraor-shaft mounted tn suitable bearings and having 




governor-balls secured thereto, a lock-shafl, intermediate con- 
necting mechanism between said rock-shaft and the govern- 
or-balls whereby the movement of said governor-balls toward 
and fiom the governor-shaft will cause a rocking movement 
of said rock-Bbaft. and two arms carried by said ro^k-shafl 
and rotatively adjustable thereon, each of said urms being 
adopted to engage with one of the gas-valve levers, but each 
of said arms being capable of a movement independent of the 
gas-valve levers all combined and arranged to co-operate in 
such a manner that a movement of the goveinor-balU toward 
or from the governor-shaft will cause the said gas-valve lev- 
ers to swing upon their pivots, 

58g,7io. Hots, less Carriage. — Paul Flucks, St. Louis, 
Ho., assignor of one-half to Gotthold Langer. same place. 
Filed Jan. 18. 1897- Serial No. 619,587. 

Claim.— In a horseless carriage, a suitable reservoir, a 
spider at each end of the same, a tubular extension farming 
a part of the spider and communicating directly with the res- 
ervoir, a rotatable sleeve passed over said tubular extension, 
a seiies of arms radiating from the periphery of the sleeve, a 
series of arms forming a part of the spider und having pns- 
sages leading to the tubular extension, each arm having one 
passage, a series of exlension-arirs for the afiMvaaid arms, 
each extension -arm having two .poMntges, a valve located at 
the juncture of the passages of the extension-arms and the 
arms proper of the spider, a lever carried by each valve and 
adapted to co-opeiate with the arm of the sleeve adjacent 
thereto, means under the control of the operate;! for rocking 
. the sleeve in either direction and thereby establish comtr.uni- 
cation between the passage of each arm of the spider and 
either one of the passages of the extension-aim, the outer ends 
of the passages of the extension-arms being deflected in op- 
posite direelions, a wheel carried by each spider, a ring car- 
ried by each wheel concentric with the outer rim of the wheel 
and having a series of blades, the ejecting ends of the pas- 
sages of the ex ten a ion -arms being located along the inner cir- 
cle of the blade-ring, whereby the fluid ejected through either 
passage of the extension will impinge against the blades of 
the ring, and cause the wheel to rotate in one direction or 



the other, the controlling devices for the sleeve on one side 
of the carriage being independent of those on the other side, 
whereby each wheel is under perfect control of the operator, 
subslantially as set forth. 

590,706- Gas EHfrinr.—AijioXA J. Tackle, Oakland. CaL 
Filed April 15, 1897. Serial No. 632.286, 

Claim. —In a gas-engine an igniting device consisting of a 
collar fitted to the side of the cylinder having a flanged inner 
end and a threaded outer end projecting beyond the exterior 
wall of said cylinder, an exterior housing, having internal 
threads by which it is directly secured to the projecting end 
of the collar, a stem slidable through the collar having an in- 
tegral enlarged head of globularform, a spring in the housing 
and surrounding the stem, a second collar fitted to tbe side c£ 
the cylinder at right angles with the first-named collar, a 
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roUtable shaft mounted in said sleeve and intersecting the 
line of movement of the stem and having a Hat wiping-plate 
rigid with it and adapted to contact with tbe curved surface 
of the globular head, whereby any wear on the end of the 
plate will tend to makp it conform 10 the curved shape of the 
head to insure a perfect contact. 

In a gas-engine having independent inlet and exhaust 
valves, springs by which the exhaust valves are normally 
closed, and means for actuating each of said valves compris- 
ing a longitudinally centrally slotted lever, fulcrumed at one 
end and extending transver»:ely to thelowt-r end of the valve- 
stem, a cam actuated fro^ the engine-shaft and adapted to 
engage the free end of the lever so as to move the lever at suit- 
able intervals, an antifriction-roller-bearing pin extending 
across the slot in the lever, said pin having a sere w-th leaded 
hole in the center, screw threads on the lower end of the 
valve-stem, fitting said pin whereby the latter is adjustably 
connected with the lever, and is prevented from transverse 
by the movements of the lever. 
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S90,o8o. Explosive Gas Engine.— Jamta S. Walsh, Provi- 
dence, R. I. Filed Jan. 23, 1897. Serial No, 620,377. 

C/aim. — In an explosive-gas engine, the combination of a 
bed, cylinders secured to said bed and provided with inlet- 
ports, check-valves arranged to govern said inlet -ports, ignit- 
ing devices, said cylinders having exhaust-ports, exhaust- 
valves arranged to govern said exhaust -ports, a revcluble 
crank-shaft, a revoluble cam-shaft, gearing connecting said 
shafts mechanism driven by said cam-shaft and constructed 
and placed to operate said exhaust-valves, a hollow rotary 
valve attached to said crank-shaft and having a circumferen- 




587,103. Rotary Steam Engine.— he'^'xa S. Hayes, Cort- 
land, N. Y. Filed April j, 1B97. Serial Na 630,810. 

587,747- Isniusfor Explosive Engines.— '?^\XA^ Mueller, 
Decatur. III. Filed Dec. 18, 1896. Serial No. 616,133. 

588.T03. Motor FM/c/?.— Charles E. Dnry«a. Peoria, 111.', 
and James F. Duryea, Springfield. Mass., assignors to the 
Uuryca Motor Wagon Co.. Spnngfield, Mass. Filed Nov. 7. 
1896. Serial No. 611,335. 

596,312. Gas Engine. — Charies Jacobson, Brooklyn, N. Y., 
as.signorto the Climax Gas Engine Co., sar.e place. Filed 
Sept. 14. 1895. Serial No. 563,569. 

S86.3![i. Coj iTn^f/'n^.^ohn D. Russ, Rfthway, N, J., as- 
signor by direct and m^sue assignments, to Maxwell Wyetta 
& Co., Brooklyn, N. Y. 

589,509- Electrical Igniter for Gas Engines.— ZAwmrA R. 
Moflitt, San Francisco, Cal. Filed Feb. 37, 1896. Seiial No. 
581,062. 



tial slot, a suitably-supported casing posse^^sing orifices and a 
stuSing-bux, said casing having a cylindrical bore adapted to 
receive said rotary valve, devices lor closing said casing and 
for delivering mixed gases aid a rotary valve interiorly, gas 
cocks and piping adapted to regulate the quantities of 
gases supplied to said rotary valve, and pipes connecting said 
cbeck-valves and casing-orifiees, substantially as described. 

590,511. i'w^ /■«*■. —Joseph Boyer, St. Louis, Mo. Filed 
Feb. 5. 1897. Serial No. 623.146. 

S90,64a t'aritM/'^/^r.— Daniel J.Byrne. Washington, D. C. 
Piled Jan. 2, 1897. Serial No. 617,745. 

590.656. Engine.— Fraacis M. Comstock. Topeka, Kan., 
assignor to the Comstock Motor Co., same place. Filed April 
6. 1B96. Serial No. 586.376. 

590.657. Fluid-Pressure Engine. — Francis M. Comstock, 
Topeka, Kan., assignor to the Comstock Motor Co.. same 
place, Filed Jan. 4, 1897. Serial No. 617,910. 

589.531- Velocipeite. — Hermann G. Meumann, Bessemer. 
Ala. Filed Jan. 2i. 1897. Serial No. 630,097. 

590,883. Rotary Engine. — Oliver C. Fitts, Carpenters- 
vUle, 111. Filed April 26. 1897. Serial No. 633,958, 



AUSTRALASIAN PATENTS. 



Messrs.Phillips Ormonde & Co, consulting engineers, patent 
and trade mark agents, 169 Queen Street. Melbourne, Vic- 
toria, Australia, supply os with the following specially pre- 
pared li.st of applications for letters patent in Australasia in 
vith motor vehicles and the like: 



C. K. Welch, of PaiJi House, Coventry, Warwick, England, 
engineer, for "Iniproven-ents in Pneumatic Wheels." 

F. J. Corb;tt, of 1 1 Portland Place. South Varra, Victoria, 
foi "Increasing Power and Speed in Mechanism." 

A, Gross, of 156 Vickery's Chambers, 83 Pitt Street, Syd- 
ney, New South Wales, engineer, for "Improvements in or 
Relating to Automatic Action Pnmps for Inflating Pnenmatic 
Tires of Cycles and Other Vehicles." 

D. Morgan, of 153 George Street, Launceston, Tasmania. 
Monumental Mason, for"Improveraents in Wheels Principally 
Applicable for Bicycles and Other Road Vehicles." 

C. A. Ingiaham. of the Hamlet of Waligoon, District of At- 
goma. Province of Ontario, Canada, prospector, for"Improve- 
ments in Rotary Engines." 

J. H. Henderson and J. Lamont both of High Street, 
Avoca, Victoria, for "Improvements in Driving Gear for Bi- 
cycles and the Like." 

E. Coulson, of 116 A'Beckett Street, Melbourne, for "Im- 
provements in Gas and Hydio-Carbon Engines." 

A. Golding, of Balwyn Road, Canterbury, Victoria, for 
"An Improved Tire or Tire Cover for Cycles or Other Ve- 

G. White, of 111 David Street. Brunswick, Victoria, for 
"Improvement in Rotary Impact Engines." 

J. N. Caiey. of 63 Melbourne Road, Williamstown near Mel- 
bourne, Victoria, for "Improved Variable Speed Driving Gear 
for Velocipedes. Autocars and the Like." 

H. V. Hampton, of 55 Tberry Street. Melbourne, for "Im- 
provements in Hydro-Carbon Engines." 

1 wish your journal success and all that goes with it 

Dr. A. N. Clark. 
South Norwalk, Conn. 
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SPECIAL NOTICES. 
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•Bts iBMrted under this beadlas at $2.00 an loch for 
iMue. payable la advance. 
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ANTED.— The Horseless Age.— Num. 
bers 1, 2 and 3 of Thk Horseless Age 
(November and December, 1895, and January, 1896) 
will be exchanged for later or current numbers at 
the sender's option. The Horseless Age, 216 
William Street, N. Y. 

A SUCCESSFUL INVENTOR AND DESIGNER 
^*^ of Gas, Gasolene and Kerosene Motors, for 
stationary and road purposes, desires a situation in 
which he can have a moderate salary and an interest 
in his inventions. Address **OHIO,'* care The 
Horseless Age. 



GH. EDWARDS, 519 Carroll Avenue, Chicago, 
• patentee of the Trussed Tractor, illustrated in 
the March number, wishes correspondence with parties 
who take an interest or manufacture the same. It is 
the result of several years of experiment on the farm. 
It does the work at one- eighth the cost of horses. 

\17 ANTED. — To buy Horseless Carriage; send 
^^ photo or cut of same; state motive power, 
speed of carriage and where it can be seen. 
Address *'J. M.," Post-office Box 95, Hamilton, 
Ontario. 



\I7 ANTED TO EXCHANGE.— Numbers 6, 7, 8, 
^^ 9 and 10 of Vol. II. will be exchanged for 
current or future numbers. Address The Horse- 
less Age, 216 William Street, New York. 



\X7ANTED CAPITAL— To buUd and patent a new power 
Transmission -for Motor Wagons. Will be gladly used 
by all motor wagon builders on royalty; will give 40 per 
cent, of patent. WESLEY KOUNS, Salina, Kans. 



r^ ASOLENE engines for motor carriages, cycles, 
J launches, etc. Light, compact, powerful, re- 
liable. Two actual horsepower, $135; three, $165; 
four, $225. Other sizes. Two old style 2 H. P. 
motors, $90 each ; guaranteed good. A. D. 
STEALEY, 1353 26th Avenue, Oakland, Cal. 



Deslfot and Bstlmatct Wanted for the Pollowlnf Horselest Vehiclct: 

One Enclosed Parcel Delivery Wagon. One Baggagre and Expresb 
Wagon. One Pleasure Vehicle, seatins' from ten to twelve personp. 
Grades, 5, 7 and 12 per cent. The Roada for the Pleaanre Vehicle will be 
the hardestfor travel, being at times sandy, with rnts and holes, and 
short pitches of a 12 per cent, gr^de. These Vehicles must contain the 
best material and be guaranteed for not less than twelve months. All 
suggestions that will tend to mak« the best and most desirable Vehicles 
are asked for and will be received with thanks. Estimates for each 
Vehicle must be separate. 

R. M. DALE, 861 Eighth St San Dieflo, Cal. 



BOOK DEPARTnENT. 

The following valuable books on gas engines and kindred sub- 
jects will be sent to any address in the United States or Canada on 
receipt of the published price. For foreign countries in the postal 
union extra postage will be charged as specified in each case. 

A Prariical Treatise on the Otto CycU Gas Engine, By William 
Noms, M. I. M. E. 

Price *^oo 

Foreign 3.35 

A Prnctical Handbook on the Care and Afanazement of Gas En- 
einrs. By G. Lieckfeld, C. E. Translated by George Richmond, 
M. E. with instructions for running oil engines. Just issued, and 
having an extensive sale. 

Price |,.oo 

Foreign countries 1.05 

The Gas En/^nf, History and practical working. By Ougald 
Clerk. With 100 illustrations. New edition, i am o., cloth. 

Price .": ^.00 

Foreign countries 4.25 

Auto-Cars, Cars, Tramcars and Smali Cars, By D. Farman. 
Translated from the French by L. SerrailHer. Preface by Baron 
de L. de Nyevelt. 258 pages, iia illustrations. lamo., cloth. 
Pnce $2.00 

A Text Book on Gaj, Oil and Air Engines: or Internal C mhus' 
tion Afoors ^Vithout' Boiler. — By Bryan Donldn, 8vo., cloth. New 
and revised edition just issued. 

Price $7.50 

Gas, GasoUne and Oil Engines, — By Gardner D. Hiscox, M. E. 
1 reating principally on American makes of these engines. Ptilly 
illustratea. 

Price »2. ro 

Foreign countries a. "75 

IN PREPARATION. 

El mrnfary Treatise on the Gas Enpne.—By Prof. Atkinson, o. 
the School of Technology, Glusjjow, Scotland. 



Pennington in Paris. 



E. J. Pennington is now giving his attention to the Parisian 
public. He is breathing out challenges to all comers to meet 
him on a 2,000 mile course for a purse of jf 5,000. None of 
the French manufacturers took up the challenge because they 
did not feel warranted in risking so large a sum of their stock- 
holders' money on a mere chance. A resident of Lyons, bow- 
ever, an amateur, accepted the challenge on condition that the 
distance be reduced to 600 miles. This Mr. Pennington will 
not accede to. Meanwhile Mr. Pennington is reported to have 
had a brush with the Count de Dion on one of the boulevards, 
and to have come out second best. It seems hardly probable 
that he will be more successful in securing a race in France 
than he was in England. 
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ers of the new locomotion among our countrymen, 
and are eligible as investors or purchasers. - 

In all the principal countries of Europe most com- 
mendable progress has been made. Clubs for the 
promotion of the industry have been forpied in Bel- 
gium, Holland, England, Germany and Italy. Capi- 
tal is moving strongly motorward, and the pleasures 
of touring h la chauffeur are generally recognized. 
Everywhere the motor vehicle is appreciated and 
officially accredited. 

To our readers, who have patiently followed us 
through all the delays and disappointments inciden- 
tal to the inception of a new industry, we extend our 
thanks, and our congratulations at the perseverance 
and good judgment they have shown in stand- 
ing true to the cause of what is destined to be the 
greatest industry of modern times. 

The events of the year 1898 will convince the most 
skeptical. With the return of good times we shall 
soon be abreast of our foreign competitors. 



The Second Hilestone. 



The Investor's Opportunity. 



This issue marks the close of our second year of 
publication. It has been a year of financial strin- 
gency in the United States, a year when old-estab- 
lished industries felt the pinch and when a new in- 
dustry, such as we have undertaken to promote, must 
necessarily have suffered for want of capital. 

Notwithstanding the adverse conditions, however, 
companies already in existence have been quietly at 
work improving their vehicles and their organiza- 
tions, and new systems have been tested, which will 
doubtless result in the creation of other companies 
to share in the development of the industry. 

Americans who have traveled abroad of late, have 
returned with a strong faith in the future of the mo- 
tor vehicle, and a desire to see it adopted on this side 
of the Atlantic. These act as advocates anddefend- 



Many American capitalists are reported loth to in- 
terest themselves in the motor industry because of 
the lack of basic patents on the self-propelled vehi- 
cle, assuming that without buch protection the in- 
vestment would not*be a safe one. This is a gross 
error. 

It may be true that no basic patents are obtaina- 
ble in this line, but a number of valuable detail pat- 
ents (jn motors and transmission mechanisms have 
already been taken out, and others will be brought to 
light by the experience of manufacture. The first 
market of the inventors who have improvements in 
motor vehicles to offer, will be the reputable manu- 
facturers of such vehicles. Hence it is evident that 
the manufacturer who starts with a practical vehicle 
embodying a few good detail patents, sufficient capi- 
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tal to handle his business, and a fair amount of 
commercial experience, has all the chances in his fa- 
vor. He is building up a reputation and perfecting 
his organizationdaily, and, if he cannot make his 
own business grow with the general growth of the 
industry, it is his own fault. The one fact to be 
kept ever in view by the hesitating capitalist is the 
extraordinary and world-wide demand for these ve- 
hicles. Conjoined with this is the fact that, though 
we have no ** perfect motors** (nor perfection of any 
other kind), we have in some of our present vehicles 
very serviceable machines, so far ahead of the horse 
in economy and other respects, that they are emi- 
nently worthy of the attention of investors. 

'* There is a tide in the affairs of men which, taken 
at the flood, leads on to fortune." 



Gasolene vs. Gas Engines. 



According to reliable authorities the gasolepe en- 
gine is beginning to displace the gas engine in the 
United States. The reason for this is seen in the 
comparative prices of the two fuels. Gas can safely 
be computed at $1.25 per thousand feet, while a 
thousand feet of gas can be produced from gasolene 
for about 80 cents. The economy of the gasolene 
engine is therefore almost twice as great as the 
gas engine under ordinary circumstances. Where 
producer gas can be used the figures would be 
changed considerably, favoring the gas engine in 
most cases. 

The consumption of gas for power purposes could 
be enormously increased, if the gas companies would 
make a satisfactory rate to such consumers, but as 
they show no inclination to do this, the gasolene en- 
gine is filling the breach. 



French flotor* Shares. 



American capitalists who are seeking proof of the 
profitableness of investment in the motor vehicle 
industry, should investigate the French compa- 
nies, already organized or organizing. In almost 
every instance the shares are quoted at a premium, 
sometimes even before the concern is fairly in ope- 
ration. The oldest and largest company is a year 
and a half behind in orders, and on all sides facilities 
are being increased as rapidly as possible. Popular 
interest meanwhile continues unabated. 



In contrast with the speculative balloon which 
was raised in England, and which courts, promoters 
and shareholders are now trying to drag back to solid 
earth, the French method is most commendable. 
These companies are capitalized on a fair working 
basis, so that liberal dividends can be earned, and 
more capital readily obtained as required. 

The solid development of the French industry' 
will undoubtedly be repeated in the history of the 
industry in this country. A substantial ground- 
work is already laid, and the superstructure can 
now be reared with confidence. Open sesame. 



-•— « 



The articles on the **Cycles of Gas and Oil En- 
gines," by J. D. Roots, w^ich appeared in the last 
two issues, will be continued in the forthcoming 
numbers. Mr. Roots is one of the authorities on 
this subject in England, and as he is also a manu- 
facturer of vehicle motors, the series is particularly 
valuable to students and workers in this line. It is 
claimed that he is the only inventor who, up to the 
present time, has succeeded in producing a practical 
kerosene motor for vehicles. Our readers will re- 
member these vehicles by the peculiar name **petro- 
car," adopted for them by the manufacturers. 



The Struss ilotor Carriage* 



In this issue we illustrate a motor carriage built by Henry 
W. Stniss, of New York City. The carriage work was done by 
Burr & Co., but the mechanical part was put together in Mr. 
Struss' own factory, in East Forty-second St., the motor 
having been designed and built by himself. 

The motor is a four cylinder gasolene engine of the Otto 
type, with electric ignition by induction coil. To secure light- 
ness, combined with strength, the cylinders, 3 x 3l4, arc made 
of steel tubing inserted in bronze castings, containing the 
water jackets and crank case. The jackets are divided into 
two parts, the rear being for the cooling water, and the for- 
ward for heating air, which is drawn through the vaporizer. 

All the valves are positively opened by cams. 

The main bearings of the motor as well as those of the 
cam shafts are regular adjustable cone and cup ball bearings. 

Roller bearings are used on the countershafts. 

The transmission of power is by belt to one countershaft, 
from which it is carried to another through gearing and from 
this to the wheels by chains. 

The pulley on the countershaft is arranged to drive same in 
either direction. 

There are three changes of speed effected by change of 
f?earing; nominally three, five and ten miles per hour, with 
the motor running at about two-thirds or normal speed nnder 
a load. The speed of the motor can be regulated from the 
seat, and there is no governor. 

There is a separate lever each for steering, starting, chang- 
ing the gearing for speed, reversing (by foot) and bnJce. 
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The band brake is on the countershaft canying the sprocket 
wheels. 

The weight of the motor, including the 70-poiind fly-wheel, 
is less than no pounds. No power tests have been made. 
Init from the dimensions, Mr. Struss presumes the motor 
would be nominally rated as four horse power. 

The inventor has made no trials to determine how heavy 
a grade could be mounted with the lowest speed gearing, but 
although the carriage is rather heavy for the motor, he has no 
trouble in running an average of over seven miles an hour 
on the ordinary grades in the city on medium speed, oi ten 
to twelve miles on a level or up slight elevations with the 
fast, speed gearing. 

Conclusions formed so far are: That the motor is powerful 
, enough to be run only at half speed or power, and thus leave 
a large resene for mounting hills or increasing speed above 
the legal limit; that while not necessary, a governor has ad- 
vantages; that only two changes of speed gearing would be 
necessary with a controllable speed of motor having reserve 
power; that there is no special advantage in having different 
functions combined in the same lever, provided all are prop- 
erly arranged for the control of the Vehicle; that four cylin- 
ders give comparatively little vibration and noise as com- 
pared with one or two of same total power, although extra 
valves and parts increase the cost and care to some extent; 
that motor carriages can be built that are both useful and 
ornamental. 

I lind your paper a very valuable help, and wish you entire 



Brookline, Mass. 



I) C Nkwconb. 



Compressed Air Vehicles of the Pneu- 
matic Carriage Company. 



Some two years ago the Pneumatic Carriage Company 
was organized under the laws of West Virginia, with an 
authorized capital of $500,000, and with offices at 253 Broad- 
way, New York. The organizers had been conducting ex- 
periments with compressed air motors for street railway ser- . 
vice for several years, and naturally turned toward the motor 
vehicle when it received its first impetus in America. 

The president and manager of the company is A. H. Hoad- 
ley, who has been in charge of the experiments at the works 
of the American Whcelock Engine Company, Worcester, 
Mass. 

The first carriage built by the company, illustrated herewith, 
was completed in November, 1896. It has seating accommo- 
dations for six passengers, wciglis 2,700 pounds, and. will run . 
M miles over ordinary good roads on one charge. A grade 
of 20 per cent is claimed to be surmountable. 

The wooden wheels are 30 and 42 inches respectively, and 
pneumatics of 4 inches diameter render riding as easy as pos- 
sible. 

The storage reservoirs have a capacity of 13 cubic feet ot 
compressed air at 2.000 pounds pressure and have a factor 
of safety of 6'/i to 1, the bursting pressure being 13,000 
pounds to the square inch. They are made of nickel steel 
and weigh 66 pounds to the cubic foot capacity. 

The air is ronditclcd to the motor by a pressure reducing 
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valve^of' new design, whicb 'gives^ 

the motor of loo pounds to the square inch. 

The motor, of the reciprocatinst type, weighs 400 pounds 
and operates at 3St> revolutions, when the carriage is making 
15 miles an hour. 

Ordinary compensating gear and huh steering are em- 
ployed. In order to heat and expand the air before it enters 
the motor, it is surcharged with hot water, carried in the vehi- 
cle in a separate tanlc and kept at a temperature of 400 degrees 
Fahrenheit. Five pounds of water are required lor each mile 
traversed. .Ml the above machinery is spring-supported, to 
relieve it from the shocks of the roai!. 

This carriage has been te?ted for the past year or more in 
the streets of Worcester and Washington. D. C. 

The Pneunvalic Carriage Company have also just com 
pletcd a tractor capable of drawing a 10-ton truck 30 mile 
on good city road!^. This tractor weighs 8,000 pounds, car 
ries so cubic feet of reservoirs, and 500 pounds of water. Thi 
motor weighs 1,600 pounds, and is said to be cap.ible of haul 
ing totouB up a s per cent grade at the rate of 4 miles an hour. 

The changes in the system employed in the truck are that 
the motor is compounded, and instead of an initial cylinder 
pressure of 100 pounds to the square ifich, we have 2co 
pounds. 

,\n (jmiiibus lo wtigh 9,000 pounds a"d carry 26 passengers 



Riker Two-Passenger Trap. 

very neat looking vehicle is the latest product of the 
FJectric Motor Company. It weighs 1.800 pounds, 
its mechanical and electrical details is the same as the 



The Lister flotor. 

This motor of the Otto type, runs with eitbergas or petrol- 
eum. The cylinder 6 has two pistons i' and f*. moving simal- 
taneausly in opposite directions and joined by levers andcoo- 
nccting rods rf*/i, firi and//i upon the shaft ^'^' carrying the 
riy-wheel A. The valves * regulating the admission of air 
and oil are operated by the cam «. 

When gas IK uiied the admission of air and gas takes place 
simultaneously ur successively as desired. Wheu petroleum 
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DiCSd Oil Eng^inC Professor Schrcter is of opinion that the Diesel oil motor 

Js distinguished by two peculiarities — the large percentage 

CContinued from page 13, September issue.) of heat given to the engine and transformed into work, and 

the increase of this percentage as the power diminishes. The 

Distillation with an Engler apparatus showed that 15 per cent. trials show conclusively the "slight increase in consumption 

distilled off at 1 50 deg. , Cent. , 25 per cent, at 300 dcg. , Cent. . per brake horse-power in the transition from full to half 

and from 8 per cent, to 11 per cent, at intermediate tempera- power." With varying loads it is important to observe that 

tures. From the large percentage of oil distilling at high tem- the thermal efficiency increases with lesser power, and thus 

peratures, it appeared to be American petroleum. The heat- the economic or actual efficiency, that is, the proportion of heat 

ing value was determined twice, with a Junker and a Bomb turned into useful work, only fluctuates from 22 per cent, to 

calorimeter. The mean heating value with the former was 26 per cent. In this respect the engine compares favorably 

18,241 B.T.U. per pound, and with the Mahler as used to with other four-cycle gas or petroleum motors, in which both 

check it 18,498 B.T.U. per pound; mean of the two 18,370 B. efficiencies, the thermal and the economic, and therefore the 

T.U. per pound. Hence the heat balance of the engine dur- consumption, increase with smaller load. The working proc- 

ing the two full power trials works out as follows : ess is quite different from that of other explosion engines,-and 

HEAT BALANCE (FULL POWER TRIALS). morc resembles that of a steam engine, as shown by the indi- 

* he.t turned i>toi.dic.i«i work as'?, . . . ai'w f«*°'' diagrams Uken while the engine was passing from full 

•' " lo-t to cooling water 2f>.if. . .. 40.3S load to empty. Thus the new motor shares with the steam 

" ■* «"<P-««0 «» o*"" ^y ■ JLi.'- ■ • ifl' engine the quality of elasticity, the performance being easily 

% «rt».l h«t ,aro Jf.?i W,Jri o„-.liebr.ke '. : / J «!iiV. . . «' *« fl'^^''^ }°^^ P*"^"' '«<1"''«^- ^^ conclusion. Professor 

The greater number of revolutions in the first trial was ^'^'^^' ^""y *'"^°"*'«' "'''f ^''f previously been said with 

clearly the reason of the lower eflSciency. Taking the mean '*'^^'^T„*° *'" ^'u^'^^ efficiency of the new engine, 

of the four trials, at half and full power, we get : ^ .T,''* ^°"'";!°« **"* summarizes the chief results of the tour 

trials; date February, 1807: 
»^ii \ Heat turned Into indicated work in lx>tb ttiaU. ... 34.2 !? 

p™i_ s Heal turned into actual work on the brake in both TRIALS OF A DIESEL OIL ENGINE AT AUGSBURG, 

rower j triala. 25.7" 

„.„ I Heat turned into indicated work in both triala. . . 38.5' Si'lIS!M*^*"«/*S;K!.T'L'..V.« ^a* 

iSlIr ^ Heat turned into actual work on the brake in both SVo?! If I*J?il 1 ? " ,??!"• 

Power 1 trial* 22 4" Stroke of Dotor piaton 15.7 in. 

^ '"■" • Stroke of air pump 7.8 In. 

Analysis of Exhaust Gases. — An additional interest in Diameter of air pump 2.7 in. 

the trials was the analysis of the exhaust gases. A short ^~" beating iralue of oil. 18.370 b. T. o. per pound. 

^ , - .,,..,,.. J 1. *t. ^,— Full Power , , Half Power . 

metal tube was inserted in the exhaust pipe, exposed to the ^ ji ^^^ ly 

full stream of the gases, and a portion drawn off. The gases Number of revolution* 171.8 154.2 i«4.'i 1S8.0 

,, * ' , ^ . , ^ ^ ^ ^ r Indicated horse power 

w^ere sampled continuously m a vessel under water, to prevent ^ 'j (motor cylinder only) 27.85 24.77 17.71 17.72 

leakage of air in, and were then tested by passing them in a ••! [^'(fflotor%vHSd7r"only) w.87 17.82 « 18 9 84 

continuous stream through a bottle half filled with water. No Mechanical efficiency % 74.8 75.5 57.8 59.« 

petroleum was detected, and there was nothing beyond a indicated horae-power 

slight smell, showing that combustion was very complete. con'^umpiiin of o^i'iie'i. "**** *^ ®" ^" 

The exhaust gases were then sampled in the ordinary way, brake horae • power 

bv absorption through a burette and pipettes. At full load Temperature of exhaust 

the mean composition was 99^ CO», 4.70 O. 0.20 CO, 85.4 N «"^" ^^''^- ^"^ ^eo-c. 280»c. 

■ . ^ . , - ., 1. £ r^r\ J ^t- Duration of each trial one hour, 
per cent. At half power there were no traces of CO, and the 

gases wiere practically invisible and without smell. S'"** ^^* P^P^"" aPPeared in the Zeitschrtft dts V<rtin,s, 

From this analysis the percentage ot excess of air can be de- *"°'^*''" ^*"** °^ ^^^^ ''*^* '^^ «'"''« ^y Professor Sauvage. 

duced in the usual way ; Professor Schrcter calculates it from °^ P'"'*' *^ Augsburg, in AprU. 1897. on the same engine, with 

the excess of N. according to the following formula : ^^^"^ circulating in the piston. The results were practically 

j^ identical with those of Professor Schrcter. In two full power 

Excess of air = — O = mean excess of air (at full' power) t^^ls the heat turned into work on the brake was 25.6 per 

N— {J 86 per cent. cent and 23 per cent, respectively, and the consumption of 

mean excess of air (at half power) oil per brake horse-power hour 0.53 pound and o. 50 pound. 

160 Der cent ^ ^' * 

,.,.^ ^ ,., ,., ji..,' ^t.. '^^^ mechanical efficiency varied from 74 per cent, to 78 per 

1 he theoretical quantity required for petroleum of the above , ^^^^ tv,^ i,^«»;«.^ «i„^ ^c 4.u 1 \ ^ ^ m it 

7, .> -^ /* ^ • cent. The heating value of the oil was 18,360 B. T. U. per 

chemical composition is calculated from the following for- oQund 

mula: •■^.^►« 

(8 \ 100 

— C -h 8 H— O I = 14.78 pound air per ^ writer in a recent number of La Locomotion A utowobiie 

3 / 23 argues against acetylene as a motor fuel, on the ground that 

pound petroleum or 3.40 pound O and 11.38 pound N. As- at present prices in France it would cost twice as much as pe- 

suming combustion to be complete the admission of this theo- troleum, could not be readily obtained, and would have to be 

retical quantity of air would g^ve, by combination of the pro- stored in the vehicle under pressure or made en route by dis- 

portion of O with the C and the H, 3.12 pound CO9, and 1.27 j>olving carbide of calcium in water. If the gas is produced 

pound HHiO. The actual composition of the exhaust gases direct, six times the weight of material (carbide of calcium, 

by weight was 15.9 per cent. CO,, 6.5 per cent. HjO, 4.5 per water, etc.) would be required to produce it— more than is 

cent. O, and 73.1 per cent. N at full power. The mean spe- needed when petroleum is used. If carried underpressure 

cific heat of the gases at ordinary temperature was 0.26; per- we have the danger, the weight of the receiver, the price and 

centage of heat not accounted for 0.73 per cent. the difficulty of renewal to contend with. 
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The Trolley Road Wagon. 

W. G. Caffrey. of Reno, Nev.. has been carrying on experi- 
ments for several years to develo|) a trolley road wagon which 
could be successfully used in outlying districts n-heie water 
power is available tor the generation of electricity. The ac- 
companying cuts, for which we are indebted to the Scientific 
American, show the result of Mr. Caffrey's experiments in ac- 
tual operation near his foundry at Reno. 

A line of ordinary poles was set up and the dynamo placed 
tbereiD, The two wires were secured to the poles aboiit iS 
in>;he3 apart and 17 feet from the ground, and a trolley with a 
la*y tongs arrangement allowed the current to be f urnis)ied to 
the wagon. The pioblem which the inventor had to solve was 
a difRcult one. as a perfect circuit must be maintained at all 
times and the contact must be flexible enough to allow a wide 
divergence from the regular road if necessary. 

The improved form of trolley works admirably. It consists 
of a metallic frame having two over-running wheels, and un- 
derneath these are the two locking wheels, which effectually 
prevent the top wheels from leaving the wire aiid still allow 
the frame to pass the support, holding the wire on the pole. 
On the lower wire a similar device is used. The two trolleys 
are connected by an insulated pantograph or lazy longs equip- 



ped with suitable guides, thiis providing Tor unequal tension 
on the trolley wires. The poles are 24 feet long and 6 inches 
in diameter at the small end. They are placed at inteivals, 
of 125 feet. On the inner or road side of these poles are two 
supports or "pass-bys" of malleable iron. No. o bimetallic 
wires are used. The current is supplied to the wagons by 
cable whiih runs on an automatic reel on the wagon, permit- 
ting the cable to run out aoo feet if necessary, or wind up to 
a shor: length, thus allowing the w^gon to follow the ordin- 
ary road and permitting it to turn or do anything required of 
it. The ordinary trolley pole may also be used, but the cable 
permits of running the wagon on either side of the ordinary 
road, allowing it to meet or pass vehicles without difficulty. 

The four-wheeled wagon shown in our engraving has wheels 
48 inches in diameter. The rear wheels are fastened to a 
shaft geared to a spring-suspended motor. The motor is a two 
horse-power one of the Westinghouse crane type. In front of 
the motor a commutator controller is suspended, the handle 
of which is within easy reach of the person steering tbe 
wagon. The front axle is trussed and the spindles are piv- 
oted to the wheel hub. with an arm extending forward about 
iS inches, fastened rigidly to the spindle. These two arma 
are connected, and the connecting bar again connected to '.he 
steering bar. This gives quick-turning qualities with easy 
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inanipulat:oi]. The generator used was a five borse-power 
compound wound Westinghoase 500-volt djnamo. It is said 
that on the trial trip a speed of fifteen miles an hour was 
reached with a load of a, 500 pounds on the wheels. The con- 
trol of both the motor and the steering apparatus was all that 
was desired. The trolley moved easily over the wires and 
there was no difiBculty with the "pass-bys." 

The development of the long-distance power tranimission 
and the utilization of this or some similar system in favora- 
ble localities will prove of great value to the farmer and those 
who have occasion to transport goods along country rtads. 

I commenced with your journal in the beginning, and I shall 
continue as long aeyou deserve it. 1 therefore enclose check 
(or $2 for another year, I must say The Horseless Ace is 
edited with great ability. You stick to the cause and in your 
editorials use reason and common sense. A. B, Hakinc. 

FnnchtoiDn, N, J. 



Acetylene Motor of Turr & Cl i ei i cnipa. 

Since the discovery of Wilson's method of produciBgeolciaiD' 
carbide many experiments have been made with its pro- 
duct, acetylene, looking to its application for power purposes, 
particularly in light motors. These experiments have been 
chietly confined to Europe, and one of the moat recent, re- 
ported in a late number of La Locomotion AuloinoiiU, is the 
acetylene motor of Turr & Chertemps. in which the force of 
the explosion may be utilized to change a quantity of water 
into steam, and thus obtain a gradual pressure upon the pis- 
ton, by using the expansion of the steam to the end of the 
stroke. Owing to a peculiarity of construction, the piston 
presents to the action of the gases a greater surface as it moves 
away from its point of departure. The description of a sin- 
gle piston motor is appended. Fig, i shows the side elevation ; 
Figs. 3, 3 and 4 show the arrangement of two cylinders, so 




FRUNT VKW OF TROLLBl WAGON. 
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related that the valve and pumps of both cylinders are con- 
trolled b]r one connecting rod. 

The motor consists of a cylinder B, closed at one end, and 
a EJBton K. 

D is a chamber where occurs the explosion of the mixture 
of gas and air forced by the pump, H, into the pipe K Igni- 
tion may be effected by the electric spark or the hot tube. 

The cylinder wall is bored out in three steps or compart- 
ments, so that the distances from one step to the other in- 
crease. The cylinder has a water jacket into which water is 
forced by a pump through a pipe. 

The pump, //, forces the acetylene through the ronduit, /, 
the air through the pipe, and drives the mixture through 
the canal, f, into the chamber, I). The burnt gases are ex- 
pelled through the passages i, i, 3 into 4, whence they escape 
through the valve, K Th's valve is mounted on Ihe ^haft.V. 

The piston confomis to the interior of the cylinder, that is 
to Stiy, is itself stepped, and when it occupies the position 
indicated in Pig. i, small space remains between the surfaces 

The tube /, which conducts the water from c. carries it'into 
the reservoir, ending in a valve, 1. open at the moment 
. the water comes but closed when the piston, Af, is driven 
back by the pressure of gas upon the face opposite to that in 
contact with the water, the walls of which are curved to 
guide the course of the piston, Af. This is operated by a 
rod moving in a chamber N, hollowed out of the center of the 
piston, which therefore contains 3 small piston. When the 
piston, M, is driven back, water is injected into the chamber. 




Z>, through the capillary tubes, a, a' . The connecting rod, P, 
is atttached at the other end, - 

Let US suppose the piston is at the first dead point. Then 
the spark is produced between r and o' and the mixtuie in D 
is ignited. The expanding gas presses the piston back, 
causing the water to gush out through the openings a 

Inasmuch as the explosion raises the temperature in D suf- 
ficiently to vaporize all the water passing out through a and 
a , the piston is forced back. The steam acts upon the pis- 
ton, and as this piston moves forward, encounters a larger 
surface in the second compartment of the cylinder, over which 
it expands. Thus the water in the chamber, which is ejected 
through the passages a and a', receives the first shock of the 
explosion, acting as a cushion or diadener, 

A very small quantity of gas is sufilicient, as the explosion 
produces steam. which does the work of gas. 

Wben the piston returns to its first position the burnt gas 
and steam escape through i. 3, 3, 4, while the putnp. M ad- 
mits a new mixture to Z>. 



f;yji 
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Recent Qas Bns^ne and riotor Vehicle 
Patents 

Sgi.iaa.— ///"V/«f \ha:t5 j\,i- Ktpiosrve Engines. —Vin- 
cent G, Apple, Hlamisbnrg. Ohio. Filed April 23, 1897- 
SeriBl No. 633,234. 

Ciaim .—The combination with a cabinet, of a battery and 
coil arranged within said cabinet, binding-posls 13. 15, iS and 
so and switclvposts 31,33,30,31,31 and 33 mounted upon 
and projecting from said cabinet: an electrical alarm mounted 
upon said cabinet; an electrical connection within said cabi- 
net and between said alarm posts 30 and 33; an electrical 





with tlie verliL:al <od ami the 
hsnille, of the curved arm carried by the handle, the slide, 
the pivoted catches arranged to be actuated by said slide and 
the curved notched bar, all susbtantially as specified, 

S9I.595— -S'^c"'"?' Afeckanisiii for Motor Vehicles — Ca- 
mille A. Faure, Paris. France. Filed J«n. 18, 1897. Serial 
No. 6ig,66i. Patented in Belgium. May 4. 1B9J. No. 115,415, 
and in France. Nov. 4, 1895, Nu. 251.431. 

Ciaim. — ^The combination with a wheel-and an axle there- 




for, of a disk pivoted to the axle in the plane of the wheel 
and located within the hub of the latter, ball-bearingfi located 
iu corresponding giooves in the periphery of the disk and the 
interior of the hub, an adjustable ring which forms in part 
one of said grooves, and means for turning the disk on its 
pivot, substantially as described. 

591.951, — Explosive A»f/«/. ^Charles 1. Cumtnings and 
John £. Hilton. Erie. Pa. Filed Dec. 10. 1806. Serial No. 



connection within said cabinet and connecting said coil to 
posts 13 and lo; electrical connections within said cabinet 
and between posts 15 and 11, between posts 18, 30 and 13, be- 
tween piOBts 31 and 31, and between the respective poles of 
said battery and the posts 33 and 10; switch-blades z; and 
26 pivoted respectively to posts 11 and 13 ; a handle 34 se- 
cured to said switch-blades ; said switch -blades being adapted 
to simultaneously engage the i>osts 30 and 31. or the posts 
31 and 33; an explosive-engine having si'ccessively-contacling 
points therein; an electrical connection between said contact- 
points and the posts 13 and 15; a dynamo driven by said ex- 
lilosive-engine and electrically connected to pnsts 1 and lo. . 
substantially as specified. 

$91,398. — Motor Fi'^vWc— George H. Grcniich, Cincinnati, 
Ohio. Filed Aug. 14, i8g6. Serial No. 602,789. 




binalionwith the cylir- 
n'-cted with a gas-supply 
2 for luntrolling the pas- 
er and an atr-valve for 
ve-casing, said air-valve 
.p 39 fitted over the nip- 



tlaim —In a gas engine the <■ 
der thereof of a valve kasiug 14 cur 
pipe and uith the cylinder a valve : 
sageofthegas through said cylini 
periodically admitting air to the vs 
consisting ot a centrally-apcrtured c 

pie 28 and provided with inwardly-piojecting guide-fingers 
30, a reciprocating valve 31 arranged between said Ungei-s and 
aiapted to set against thecapigover the central aperiure. and 
coiled spring 33 disposed between the valve 31 and fixed sup- 
port on the interior of the valve-casing und operaltng to nor- 
mally hold the valve closed, substantially as described. 

593.033. — Explosive Engine. — Carl W. Weiss. New York, 
N. Y. Filed June I3, 1896. Serial No. 595,153. 

591.034. — fij-^/tfi/i/e Engine.— Cb.t\ W. Weiss. New York, 
N. Y. Filed Dec. 17, 1896. Serial No. 615,975. 

For the purpose of increasing the vaporization-stirface with 
in the explosion-chamber and of maintaining the temperature 
therein at such a degree that the engine will be aelf-igniting 
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after it has been started, I prefer to support within the con- 
ical shell D a number of plates or ribs £ E, which may be 
c^st in one piece with a connecting-ring f. In order that the 
dead gases may be cleared out of the igniter and explosion- 
chamber thoroughly after each explosion, the plates E E, 
as clearly shown, do not meet in the center, but are disposed 
about an open space, and a ring e is employed to secure them 
together in place of a plate, whereby as the current of air 
enters from the pirt a and is deflected by the deflector b into 
one side of the explosion-chamber* carrying with it the oil. 
spray from the extremity of the oil-duct, it^rives out before it 
from the other side of the explosion chamber and igniter, be- 
tween the plates E E, all of the dead gases that maybe there- 
in. It is obvious that these plates might be cast with the 
shell, D but I prefer to form them separately in order to 
retard the conduction of heat from said plates to said shell. 
It will -be understood, of course, that the said plates E E re- 
maip at a red heat during the operation of the engine, and 
that as the charge of the explosive mixture is compressed in 
the explosion-chamber by the return of the piston, the tem- 
perature is raised suflBciently to effect the ignition of the 
charge. 

In accordance with my invention the oil to be vaporized is 
itself brought directly into the cyjindcr or into the explosion 
chamber and is there converted into vapor and the vapor 
mixed with the proper volume of air. To this end the oil is 
preferably fed through a nipple H, which projects through 
the jacketed portion of the wall of the cylinder just in front 
of the shell D and in the path of the current of air as it enters 
from the compressor. The oil, which is fed by suitable 
means and stands in a small drop upon the- end of the nip- 
ple, is caught by the blast of air and is blown in the form of 
a spray into the explosion-chamber D and against the heated 
surfaces, and is immediately converted into vapor. The air 
which blows the oil from the nipple and converts it into 
spray at the same time supplies the volume of air necessary 
for the formation of the explosive mixture. The entire 
quantity of oil supplied at the end of the nipple H is blown 
off, so that none remains to be carbonized on the nipple, and 
there is no opportunity for the spray or vapor to be condensed 
before the explosive mixture is formed. Furthermore, there 
are no ducts or channels leading out of the cylinder to receive 
the vapor and to retard the ignition thereof, so that the com- 
bustion of the entire charge is complete and practically in- 
stantaneous, giving the engine a very high eflSciency. 
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The motor is composed of a clyinder A, provided with jour- 
nals a' b\ which are perpendicular to its axis and supported 
by the bearings C C. In this cylinder two pistons P P' move 
in opposite directions, which pistons are furnished with roll- 
ers D and D'. These rollers may be mounted upon balls, as 
shown in Fig. i, or upon a smooth axis. The said rollers 
bear continually against a roller-path E of elliptical form or 
of an approximate curve. This elliptical form is an integral 
part of my invention as it enables me to effect in a single rev- 
olution the four peiiods of the cycle of gas-engines — namely, 
as shown in Fig. 5 and also in Fig. w. When one roller- 
path is used, as just described, the periphery of the rollers mfiy 
be formed in a single plarie, as shown at D* in Fig. 12. 
Charging is effected by means of the passages n b and c //, the 
pistons having traversed b ^ and d h; compression by means 
of passages b e and d a, the pistons having traversed g b and 
/i d; igmtion and explosion by means of passages c d and a b, 
the pistons having traversed b g and d h; exhaust by means 
of passages d a and b r, the pistons having traversed g b 
and d //.' 

The curve ft b c d a, which I have just described, would he 
very well adapted to motors for fluids under pressure, such 
as steam-engines, compressed-air engines, hydraulic engines 
and the like; but for gas-motors, it would not permit of any 
greater expansion of the ignited gases than is usually obtained 
in other motors. Therefore I have added to the curve abed 
a a second curve a e c fa. Fig. 6, combined in such a man- 
ner with the first curve a b c d a that the rollers of the pistons 
will for the charging bear upon the part a b and c d of the 
first curve; for the compression the rollers will bear upon the 
parts b c and d aoi the first curve ; for the ignition the roll- 
ers will bear upon the parts a e and c f oi the second curve, 
and for the exhaust the rollers of the pistons will bear upon 
e c and/ a. By referring to Fig. 6 it will be seen that the 
pistons will traverse for the charging g b and d hy for the 
compression b g and // d^ for the ignition and expansion g e 
and/ h, and for the exhaust g e and hf; and if, for example, 
I make g b=:b e \i will be seen that the charging equals g b 
and the ignition equals 2 g b. It is evident that without 
changing the principle of the invention I may give to the 
parts g b and b c the relations which may be desired. In or- 
der to effect in practice this combination of the two curves, I 
have arranged the portion of the first curve a ^ r as a projec- 
tion upon the portion of the second curve a e c, as is well rep- 
resented on the right-hand side of Figs. 2 and 4, and the por- 
tion of the second curve c/ a is arranged intaglio or recessed 
into the portion of the second curve c d a, as is represented 
on the left-hand side of Pig6. 2 and 4. In order that the roll- 
ers D and D' may at the desired moment bear upon one or 
the other curve, one of the rollers D is provided with a suffi- 
ciently wide and sufficiently deep groove for the ' portioij of 
curve a b c,m the passage of the portion of curve a e c, to be 
able to enter the groove of the roller without touching the lat- 
ter. The other roller D D is a simple roller, exactly of the 
width of the path a b cf a. It will therefore be seen from 
this arrangement that the roller D can only roll upon the 
path a e c d a, and that the roller D can only roll upon the 
path a b cf a. 

In order that the pistons may be properly guided up to the 
end of their stroke, I have made the cylinder nearly equal in 
length to the major axis of the curve and I have provided at 
each extremity of the Cylinder A a slot for the passage of the 
part of the curve corresponding to the ends of tjie piinor axis, 
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Gunpowder Motors No. 3, p. 10 

H 

Haynes & Apperson Carriages No. i, pp. 18-19 

H^viland Driving Gear , . No. i, pp. 12-14 

Heavy ^^otor Trials in France No, 10, pp. 10-13 

Horseless Carriage of the Next Generation (by 

A. M. Herring) No. 7, p. 2 

I 

Improvements in Gas Engines No. 6, p. 1 1 

K 

King Motor No. i, p. 9; No. 12, p. 7 

Krieger Electric Carriage No. 5, p. 17 

L 

Lacoste Quadricycle No. 9, pp. 8-9 

Langer Motor Vehicles No. 5, p. 12 

Loyal Motor , No. 4, p. 8 

M 

Massachusetts Motor Vehicle Bill No. 5, pp. 1-7 

Million's Transmission No. 2, p. 5 

Motor Fire Engines. No. 3, p. 8; No. 11, p. 7 

Si arseilles- Monte Carlo Race No. 4, p. 3 

Motor Lawn . Mowers No. 10, p. 3 

Horse T. * No. 10, p. 9 

Maugras Speed-Changing Mechanism No. lo, p. 3 

Motor (The), by M. H. Daley No. 4, p. S 

Vehicles at the Salon du Cycle No. 2, p. 23 

** in Warfare No. 9, p. 14 

Moreau Bicyclette No. 3, p. 20 

Mueller Carriage No. 4, p. 15 

Morgan (R. L.) Motor Carriage. . . No. 6, p 2; No. 9, pp. 8- 11 

N 

New French Motors No. 2, pp. 7-8; No. 3, p. 4 

No More Red Flags No. i, p. 22 

o 

Ofeldt Marine Motor No. 4, p. 8 

Oil Motor Tractors * No. i , pp. 7-8 

Overman Motor Carriage No. 10, p. 3 

P 

Palmer Gasolene Motor No. 8, p. 6 

Paris-Dieppe Race No. 10, pp. 12-14 

Peugeot Horizontal Motor No. 8, pp. 9-10 

Pennington Motor No. i, p. 23 

Pneumatic Carriage No. i, p. 9; No. 12, p. 3 

Philipson & Towards Steam Carriage No. 5, p. 20 

Petroleum Bicycle of Bouilly & Tcnaud No. 11, pp. 5-6 

Prall Rotary Motor No. 2, p. 18; No. 3, p. 9; No. 7, p. 7 

Principles of Traction by G. H. Edwards No. 8, p. 3 

Prouty System No. 2, pp. 14-15 ; No. 3, p. 1 1 

R 

Radius of Action of Electric Motor Carriages, by 

H. P. Maxim No. 9, pp. 2-4 

Riker Electric Carriages 

No. 4, p. 6; No. 9, pp. 8-9; No. 11, pp. 7-8; No. 12, p. 5 

Riotte Marine Motor No. 8. p. 2 

Rrgnlations Governing the Use of Motor Vehicles 

in England No. i, pp. 15-17 

Regulations Governing the Use of Motor Vehicles 

in Paris No. 6, pp. 10- T2 

Reeves Motor Carriage No. 7, p. 7 

Roser-Mazurier }kIolor Nt). 6. p. 21 

Pucker Motor Carriage No. 7, p. 23 



Root's Petrocar No. 5, pp. 18-19 

Rowbotham Motors , No. 2, p. 12 

" Transmission No. 8, p. 9 

s 

Semi-Traction Gasolene Engine No. 6, p. 2 

Serpollet Steam Tricycle No. 2, pp. 9-10 

Sir David Salomons on Motor Traffic 

No. 8, pp. 16-21 No. 9, pp. 16-21 

Sintz Motor Carriage No. 10, p. 3; No. 11, pp. 3-4 

Steel Highways No. 9, p. 15 

Stn.are Batteries for Vehicles No. 9, p. 10 

Strieker-Blum Bicycle Motor No. 2, p. 18 

Struss Motor Carriage No. 12, p. 2 

T 

Trussed Oil Tractor No. 5, p. 9 

Trolley Wagons No. 9, p. 15 ; No. 12, p. 9 

u 

Unpatented Carriage by Patent Attorneys No. i, p. 6 

w 

Walton Transmission No. 4, pp. 6-7 

Western Invention No. 5, p. 19 

Whitney Steam Carriage No. 6, p. 13 

Winton Motor Carriage No. i. p. 17; No. 9, p. 21 

Willard Vehicle Storage Battery No. 9, p. 12 

Worthley Steam Carriage No. 11, p. 7 

Weidknecht Steam Omnibus No. 2, p. 11 
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SPECIAL NOTICES. 

O 

ents iBMrted under this beadlnff at $2.00 an lath 
iMne, payable In advance. 
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ANTED.— Tbe Horseless Age.— Num- 
bers 1, 2 and 3 of The Horsblbss Agb 
(November and December, 1895, and January, 1896) 
will be exchanged for later or current numbers at 
the sender's option. Thb Horsbi^ess Age, 216 
William Street, N. Y. 



FOR SALE. 

An American Motor Co.'s portable boat motor; 
good as new ; only used part of last season ; will sell 
cheap. Address 

W. H. FRENCH, Evansviixe, Ind. 



GASOLENE engines for motor carriages, cycles, 
launches, etc. Light, compact, powerful, re- 
liable. Two actual horsepower, $135; three, $165; 
four, $225. Other sizes. Two old style 2 H. P. 
motors, $90 each ; guaranteed good. A. D. 
STEALEY, 1353 26th Avenue, Oakland, Cal, 
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